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Motivation
• Traditional QFT suffers from UV issues. 
• Can be traced to the assumption of  classical spacetime 
backgrounds: could quantum gravity change the picture? 
• Hybrid scheme for cosmological models: 
QG representation for homogeneous d.o.f.. 
Fock representation for inhomogeneities. 
                                                                                                                         
Motivation
• Traditional QFT suffers from UV issues. 
• Could quantum gravity change the picture? 
• Hybrid scheme for cosmological models. 
• Freedom in performing canonical transformation that assign 
different dynamical roles to the homogeneous sector and the 
inhomogeneities. 
• Well-defined Fock contrib. to Hamiltonian: Restrictions on the  
choices of  annihilation and creationlike variables. 
• Further constraints on the dynamical characterization of  the 
vacua for gauge-invariant perturbations: Diagonalization of  their 
contribution to the Hamiltonian constraint.
The cosmological system
• FLRW spacetime with flat & compact hypersurfaces. 
• Minimally coupled homogeneous scalar field (inflaton). 
• Scalar and tensor perturbations of  the metric & inflaton. 
• Expansion in spatial Laplace eigenmodes  
• Canonical formalism: truncation of  the action at 
quadratic order in all the perturbations. 
• Hamiltonian: linear combination of  constraints: 
Zero-mode of  Hamiltonian constr. & linear perturbative constr.
The cosmology
(l0~k/(2⇡) 2 Z3).
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The cosmology
• Background-dependent canonical transformations lead to: 
★ Mukhanov-Sasaki scalar gauge-invariants. 
★ Abelianized perturbative constraints (& momenta).  
• Can be completed to be canonical for the entire system by: 
                  
• Express the entire Hamiltonian in terms of  the new 
canonical set, keeping the quadratic truncation.
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quadratic in perturbations
• Hamiltonian: new linear perturbative constraints and 
zero-mode of  the Hamiltonian constraint, which is: 
• The terms        and        are the background-dependent  
“masses” for the Mukhanov-Sasaki and tensor perturb.
Hamiltonian
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<latexi t sha1_base64 ="H2mnX5size T3AmO0/Dlov60 xvO4=">AAACZH icdZHNa9swGM Zl76Nt1q1uy06 DIRYGKYNge20y HwalvfTYwdIWI sfIipwIyx+T5 EBQ9E/utuMu+z squxl0Y3tB6OH 3vC+SHqU1Z1L 5/g/HffL02fOd 3b3ei/2Xrw68w 6MbWTWC0AmpeC XuUiwpZyWdKK Y4vasFxUXK6W2 aX7b+7YoKyary q1rXNC7womQZ I1hZlHhaz+RVo jehMZ9RJjDRgd EhNkg2RaI1WlE CcwNRSb9B3+6 cZmqKUrYYwHwW wg9QzvRAnpgWn cDNKulGdG7Mp rM3qGaJfoRbjg RbLFWceH1/GI3 PxiMfWhGFo9Fp J6LoYwSDod9V H2zrOvG+o3lFm oKWinAs5TTwax VrLBQjnJoeai StMcnxgk6tLHF BZay7kAx8b8kc ZpWwq1Swo48nN C6kXBep7SywW sq/vRb+y5s2Kv sUa1bWjaIleTg oazhUFWwTh3M mKFF8bQUmgtm7 QrLENmpl/6VnQ /j9Uvh/cRMOA3 8YfDntn19s49 gFb8A7MAABGIN zcAWuwQQQ8NPZ cTzn0Pnl7rvH 7uuHVtfZzhyDP 8p9ew+Bmri+</ latexit><latexi t sha1_base64 ="H2mnX5size T3AmO0/Dlov60 xvO4=">AAACZH icdZHNa9swGM Zl76Nt1q1uy06 DIRYGKYNge20y HwalvfTYwdIWI sfIipwIyx+T5 EBQ9E/utuMu+z squxl0Y3tB6OH 3vC+SHqU1Z1L 5/g/HffL02fOd 3b3ei/2Xrw68w 6MbWTWC0AmpeC XuUiwpZyWdKK Y4vasFxUXK6W2 aX7b+7YoKyary q1rXNC7womQZ I1hZlHhaz+RVo jehMZ9RJjDRgd EhNkg2RaI1WlE CcwNRSb9B3+6 cZmqKUrYYwHwW wg9QzvRAnpgWn cDNKulGdG7Mp rM3qGaJfoRbjg RbLFWceH1/GI3 PxiMfWhGFo9Fp J6LoYwSDod9V H2zrOvG+o3lFm oKWinAs5TTwax VrLBQjnJoeai StMcnxgk6tLHF BZay7kAx8b8kc ZpWwq1Swo48nN C6kXBep7SywW sq/vRb+y5s2Kv sUa1bWjaIleTg oazhUFWwTh3M mKFF8bQUmgtm7 QrLENmpl/6VnQ /j9Uvh/cRMOA3 8YfDntn19s49 gFb8A7MAABGIN zcAWuwQQQ8NPZ cTzn0Pnl7rvH 7uuHVtfZzhyDP 8p9ew+Bmri+</ latexit><latexi t sha1_base64 ="H2mnX5size T3AmO0/Dlov60 xvO4=">AAACZH icdZHNa9swGM Zl76Nt1q1uy06 DIRYGKYNge20y HwalvfTYwdIWI sfIipwIyx+T5 EBQ9E/utuMu+z squxl0Y3tB6OH 3vC+SHqU1Z1L 5/g/HffL02fOd 3b3ei/2Xrw68w 6MbWTWC0AmpeC XuUiwpZyWdKK Y4vasFxUXK6W2 aX7b+7YoKyary q1rXNC7womQZ I1hZlHhaz+RVo jehMZ9RJjDRgd EhNkg2RaI1WlE CcwNRSb9B3+6 cZmqKUrYYwHwW wg9QzvRAnpgWn cDNKulGdG7Mp rM3qGaJfoRbjg RbLFWceH1/GI3 PxiMfWhGFo9Fp J6LoYwSDod9V H2zrOvG+o3lFm oKWinAs5TTwax VrLBQjnJoeai StMcnxgk6tLHF BZay7kAx8b8kc ZpWwq1Swo48nN C6kXBep7SywW sq/vRb+y5s2Kv sUa1bWjaIleTg oazhUFWwTh3M mKFF8bQUmgtm7 QrLENmpl/6VnQ /j9Uvh/cRMOA3 8YfDntn19s49 gFb8A7MAABGIN zcAWuwQQQ8NPZ cTzn0Pnl7rvH 7uuHVtfZzhyDP 8p9ew+Bmri+</ latexit><latexi t sha1_base64 ="H2mnX5size T3AmO0/Dlov60 xvO4=">AAACZH icdZHNa9swGM Zl76Nt1q1uy06 DIRYGKYNge20y HwalvfTYwdIWI sfIipwIyx+T5 EBQ9E/utuMu+z squxl0Y3tB6OH 3vC+SHqU1Z1L 5/g/HffL02fOd 3b3ei/2Xrw68w 6MbWTWC0AmpeC XuUiwpZyWdKK Y4vasFxUXK6W2 aX7b+7YoKyary q1rXNC7womQZ I1hZlHhaz+RVo jehMZ9RJjDRgd EhNkg2RaI1WlE CcwNRSb9B3+6 cZmqKUrYYwHwW wg9QzvRAnpgWn cDNKulGdG7Mp rM3qGaJfoRbjg RbLFWceH1/GI3 PxiMfWhGFo9Fp J6LoYwSDod9V H2zrOvG+o3lFm oKWinAs5TTwax VrLBQjnJoeai StMcnxgk6tLHF BZay7kAx8b8kc ZpWwq1Swo48nN C6kXBep7SywW sq/vRb+y5s2Kv sUa1bWjaIleTg oazhUFWwTh3M mKFF8bQUmgtm7 QrLENmpl/6VnQ /j9Uvh/cRMOA3 8YfDntn19s49 gFb8A7MAABGIN zcAWuwQQQ8NPZ cTzn0Pnl7rvH 7uuHVtfZzhyDP 8p9ew+Bmri+</ latexit>
TH|2 =
1
2a
X
~k 6=0,✏
h 
k2 + s(t)
 |d~k,✏|2 + |⇡d~k,✏ |2i
<latexi t sha1_base64= "9qdeKM4HJ6OA wNuHouSMN+IoDY E=">AAACgHicd VHbatswGJa9U5e d0u1yN2JhkLIu s70umQeDst30so OmLUSOkZXfibA su5JcCIqfY++1u z3MYMph7ED3g+ DjOyDp+7NacG2 C4Lvn37p95+69v fudBw8fPX7S3X 96rqtGMRizSlTq MqMaBJcwNtwIu KwV0DITcJEVn9f 6xTUozSt5ZpY1 JCWdS55zRo2j0u 5XOz2zJ21qV1H bfsQkV5TZsLURb YluytRacg0MFy 0mEq5wcEig1lxU 0hECcjMhGZ/3i 2n0Sk9t3xw42hE Hq1m6Ddqi/R1Z OduK1Dy1+EZ9bS CKzxcmSbu9YBC P3o2GAXYgjobDo w2I47cxDgfBZn poN6dp9xuZVaw pQRomqNaTMKhNY qkynAloO6TRUF NW0DlMHJS0BJ3Y TYEtfumYGc4r5 Y40eMP+mbC01Hp ZZs5ZUrPQ/2pr 8iZt0pj8fWK5rB sDkm0vyhuBTYX X28AzroAZsXSAM sXdWzFbULcD43 bWcSX8+in+PziP BmEwCL8c9Y4/7 erYQ8/RC9RHIRq hY3SCTtEYMfTD 63mH3mvf9/v+Gz /cWn1vl3mG/hr /w08To8Pz</lat exit><latexi t sha1_base64= "9qdeKM4HJ6OA wNuHouSMN+IoDY E=">AAACgHicd VHbatswGJa9U5e d0u1yN2JhkLIu s70umQeDst30so OmLUSOkZXfibA su5JcCIqfY++1u z3MYMph7ED3g+ DjOyDp+7NacG2 C4Lvn37p95+69v fudBw8fPX7S3X 96rqtGMRizSlTq MqMaBJcwNtwIu KwV0DITcJEVn9f 6xTUozSt5ZpY1 JCWdS55zRo2j0u 5XOz2zJ21qV1H bfsQkV5TZsLURb YluytRacg0MFy 0mEq5wcEig1lxU 0hECcjMhGZ/3i 2n0Sk9t3xw42hE Hq1m6Ddqi/R1Z OduK1Dy1+EZ9bS CKzxcmSbu9YBC P3o2GAXYgjobDo w2I47cxDgfBZn poN6dp9xuZVaw pQRomqNaTMKhNY qkynAloO6TRUF NW0DlMHJS0BJ3Y TYEtfumYGc4r5 Y40eMP+mbC01Hp ZZs5ZUrPQ/2pr 8iZt0pj8fWK5rB sDkm0vyhuBTYX X28AzroAZsXSAM sXdWzFbULcD43 bWcSX8+in+PziP BmEwCL8c9Y4/7 erYQ8/RC9RHIRq hY3SCTtEYMfTD 63mH3mvf9/v+Gz /cWn1vl3mG/hr /w08To8Pz</lat exit><latexi t sha1_base64= "9qdeKM4HJ6OA wNuHouSMN+IoDY E=">AAACgHicd VHbatswGJa9U5e d0u1yN2JhkLIu s70umQeDst30so OmLUSOkZXfibA su5JcCIqfY++1u z3MYMph7ED3g+ DjOyDp+7NacG2 C4Lvn37p95+69v fudBw8fPX7S3X 96rqtGMRizSlTq MqMaBJcwNtwIu KwV0DITcJEVn9f 6xTUozSt5ZpY1 JCWdS55zRo2j0u 5XOz2zJ21qV1H bfsQkV5TZsLURb YluytRacg0MFy 0mEq5wcEig1lxU 0hECcjMhGZ/3i 2n0Sk9t3xw42hE Hq1m6Ddqi/R1Z OduK1Dy1+EZ9bS CKzxcmSbu9YBC P3o2GAXYgjobDo w2I47cxDgfBZn poN6dp9xuZVaw pQRomqNaTMKhNY qkynAloO6TRUF NW0DlMHJS0BJ3Y TYEtfumYGc4r5 Y40eMP+mbC01Hp ZZs5ZUrPQ/2pr 8iZt0pj8fWK5rB sDkm0vyhuBTYX X28AzroAZsXSAM sXdWzFbULcD43 bWcSX8+in+PziP BmEwCL8c9Y4/7 erYQ8/RC9RHIRq hY3SCTtEYMfTD 63mH3mvf9/v+Gz /cWn1vl3mG/hr /w08To8Pz</lat exit><latexi t sha1_base64= "9qdeKM4HJ6OA wNuHouSMN+IoDY E=">AAACgHicd VHbatswGJa9U5e d0u1yN2JhkLIu s70umQeDst30so OmLUSOkZXfibA su5JcCIqfY++1u z3MYMph7ED3g+ DjOyDp+7NacG2 C4Lvn37p95+69v fudBw8fPX7S3X 96rqtGMRizSlTq MqMaBJcwNtwIu KwV0DITcJEVn9f 6xTUozSt5ZpY1 JCWdS55zRo2j0u 5XOz2zJ21qV1H bfsQkV5TZsLURb YluytRacg0MFy 0mEq5wcEig1lxU 0hECcjMhGZ/3i 2n0Sk9t3xw42hE Hq1m6Ddqi/R1Z OduK1Dy1+EZ9bS CKzxcmSbu9YBC P3o2GAXYgjobDo w2I47cxDgfBZn poN6dp9xuZVaw pQRomqNaTMKhNY qkynAloO6TRUF NW0DlMHJS0BJ3Y TYEtfumYGc4r5 Y40eMP+mbC01Hp ZZs5ZUrPQ/2pr 8iZt0pj8fWK5rB sDkm0vyhuBTYX X28AzroAZsXSAM sXdWzFbULcD43 bWcSX8+in+PziP BmEwCL8c9Y4/7 erYQ8/RC9RHIRq hY3SCTtEYMfTD 63mH3mvf9/v+Gz /cWn1vl3mG/hr /w08To8Pz</lat exit>
[H|0 + sH|2 + TH|2](a˘,⇡a˘,  ˘,⇡ ˘)
<latexit sha1_base64="60oY k0bTnU4/lWWmFW8ZD19SVLY=">AAACQnicdVBNT9swGHYYbNDBy ODIxaKaxASqkq5ryQ2NC0cmtYWpySLHfdtadT5kO5UqL7+NC7+A 234AFw4gtOsOc9JuYhN7JEvPx/vK9hNlnEnlON+tlReray9frW /UXm9uvdm23+70ZZoLCj2a8lRcRkQCZwn0FFMcLjMBJI44XETT0 zK/mIGQLE26ap5BEJNxwkaMEmWs0P4yOAv1N6c41MVXLYtSNBei uxTBgR8JmIEmxZGfsVD/kUZX1M8m7GlU6uJ9aNedhtf52Gk72BC v2W63KuJ5HzzsNpwKdbTEeWjf+MOU5jEkinIi5cB1MhVoIhSjHI qan0vICJ2SMQwMTUgMMtBVBQV+Z5whHqXCnEThyn26oUks5TyOz GRM1ET+m5Xmc9kgV6PjQLMkyxUkdHHRKOdYpbjsEw+ZAKr43BBC BTNvxXRCBKHKtF4zJfz+Kf4/6TcbrtNwP7fqJ5+WdayjPbSPDp CLOugEnaFz1EMUXaFbdI8erGvrznq0fixGV6zlzi76C9bPXxtls 4o=</latexit><latexit sha1_base64="60oY k0bTnU4/lWWmFW8ZD19SVLY=">AAACQnicdVBNT9swGHYYbNDBy ODIxaKaxASqkq5ryQ2NC0cmtYWpySLHfdtadT5kO5UqL7+NC7+A 234AFw4gtOsOc9JuYhN7JEvPx/vK9hNlnEnlON+tlReray9frW /UXm9uvdm23+70ZZoLCj2a8lRcRkQCZwn0FFMcLjMBJI44XETT0 zK/mIGQLE26ap5BEJNxwkaMEmWs0P4yOAv1N6c41MVXLYtSNBei uxTBgR8JmIEmxZGfsVD/kUZX1M8m7GlU6uJ9aNedhtf52Gk72BC v2W63KuJ5HzzsNpwKdbTEeWjf+MOU5jEkinIi5cB1MhVoIhSjHI qan0vICJ2SMQwMTUgMMtBVBQV+Z5whHqXCnEThyn26oUks5TyOz GRM1ET+m5Xmc9kgV6PjQLMkyxUkdHHRKOdYpbjsEw+ZAKr43BBC BTNvxXRCBKHKtF4zJfz+Kf4/6TcbrtNwP7fqJ5+WdayjPbSPDp CLOugEnaFz1EMUXaFbdI8erGvrznq0fixGV6zlzi76C9bPXxtls 4o=</latexit><latexit sha1_base64="60oY k0bTnU4/lWWmFW8ZD19SVLY=">AAACQnicdVBNT9swGHYYbNDBy ODIxaKaxASqkq5ryQ2NC0cmtYWpySLHfdtadT5kO5UqL7+NC7+A 234AFw4gtOsOc9JuYhN7JEvPx/vK9hNlnEnlON+tlReray9frW /UXm9uvdm23+70ZZoLCj2a8lRcRkQCZwn0FFMcLjMBJI44XETT0 zK/mIGQLE26ap5BEJNxwkaMEmWs0P4yOAv1N6c41MVXLYtSNBei uxTBgR8JmIEmxZGfsVD/kUZX1M8m7GlU6uJ9aNedhtf52Gk72BC v2W63KuJ5HzzsNpwKdbTEeWjf+MOU5jEkinIi5cB1MhVoIhSjHI qan0vICJ2SMQwMTUgMMtBVBQV+Z5whHqXCnEThyn26oUks5TyOz GRM1ET+m5Xmc9kgV6PjQLMkyxUkdHHRKOdYpbjsEw+ZAKr43BBC BTNvxXRCBKHKtF4zJfz+Kf4/6TcbrtNwP7fqJ5+WdayjPbSPDp CLOugEnaFz1EMUXaFbdI8erGvrznq0fixGV6zlzi76C9bPXxtls 4o=</latexit><latexit sha1_base64="60oY k0bTnU4/lWWmFW8ZD19SVLY=">AAACQnicdVBNT9swGHYYbNDBy ODIxaKaxASqkq5ryQ2NC0cmtYWpySLHfdtadT5kO5UqL7+NC7+A 234AFw4gtOsOc9JuYhN7JEvPx/vK9hNlnEnlON+tlReray9frW /UXm9uvdm23+70ZZoLCj2a8lRcRkQCZwn0FFMcLjMBJI44XETT0 zK/mIGQLE26ap5BEJNxwkaMEmWs0P4yOAv1N6c41MVXLYtSNBei uxTBgR8JmIEmxZGfsVD/kUZX1M8m7GlU6uJ9aNedhtf52Gk72BC v2W63KuJ5HzzsNpwKdbTEeWjf+MOU5jEkinIi5cB1MhVoIhSjHI qan0vICJ2SMQwMTUgMMtBVBQV+Z5whHqXCnEThyn26oUks5TyOz GRM1ET+m5Xmc9kgV6PjQLMkyxUkdHHRKOdYpbjsEw+ZAKr43BBC BTNvxXRCBKHKtF4zJfz+Kf4/6TcbrtNwP7fqJ5+WdayjPbSPDp CLOugEnaFz1EMUXaFbdI8erGvrznq0fixGV6zlzi76C9bPXxtls 4o=</latexit>
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s(s)
<latexit sha1_base64="ZxPT8Iz GKWtkZQW5PRmJ+8/P5Sc=">AAAB7nicdVDLSgNBEOyNrxhfUY9eBoMQL 8tujIl7C3rxGME8IFnD7GQ2GTL7YGZWCEs+wosHRbz6Pd78GyebCCpa0F BUddPd5cWcSWVZH0ZuZXVtfSO/Wdja3tndK+4ftGWUCEJbJOKR6HpYUs5 C2lJMcdqNBcWBx2nHm1zN/c49FZJF4a2axtQN8ChkPiNYaakj79KyPJ0 NiiXLdOrn9ZqFNHEqtVo1I45z5iDbtDKUYInmoPjeH0YkCWioCMdS9mwr Vm6KhWKE01mhn0gaYzLBI9rTNMQBlW6anTtDJ1oZIj8SukKFMvX7RIoDK aeBpzsDrMbytzcX//J6ifIv3JSFcaJoSBaL/IQjFaH572jIBCWKTzXBR DB9KyJjLDBROqGCDuHrU/Q/aVdM2zLtm2qpcbmMIw9HcAxlsKEODbiGJr SAwAQe4Amejdh4NF6M10VrzljOHMIPGG+fnkGPww==</latexit><latexit sha1_base64="ZxPT8Iz GKWtkZQW5PRmJ+8/P5Sc=">AAAB7nicdVDLSgNBEOyNrxhfUY9eBoMQL 8tujIl7C3rxGME8IFnD7GQ2GTL7YGZWCEs+wosHRbz6Pd78GyebCCpa0F BUddPd5cWcSWVZH0ZuZXVtfSO/Wdja3tndK+4ftGWUCEJbJOKR6HpYUs5 C2lJMcdqNBcWBx2nHm1zN/c49FZJF4a2axtQN8ChkPiNYaakj79KyPJ0 NiiXLdOrn9ZqFNHEqtVo1I45z5iDbtDKUYInmoPjeH0YkCWioCMdS9mwr Vm6KhWKE01mhn0gaYzLBI9rTNMQBlW6anTtDJ1oZIj8SukKFMvX7RIoDK aeBpzsDrMbytzcX//J6ifIv3JSFcaJoSBaL/IQjFaH572jIBCWKTzXBR DB9KyJjLDBROqGCDuHrU/Q/aVdM2zLtm2qpcbmMIw9HcAxlsKEODbiGJr SAwAQe4Amejdh4NF6M10VrzljOHMIPGG+fnkGPww==</latexit><latexit sha1_base64="ZxPT8Iz GKWtkZQW5PRmJ+8/P5Sc=">AAAB7nicdVDLSgNBEOyNrxhfUY9eBoMQL 8tujIl7C3rxGME8IFnD7GQ2GTL7YGZWCEs+wosHRbz6Pd78GyebCCpa0F BUddPd5cWcSWVZH0ZuZXVtfSO/Wdja3tndK+4ftGWUCEJbJOKR6HpYUs5 C2lJMcdqNBcWBx2nHm1zN/c49FZJF4a2axtQN8ChkPiNYaakj79KyPJ0 NiiXLdOrn9ZqFNHEqtVo1I45z5iDbtDKUYInmoPjeH0YkCWioCMdS9mwr Vm6KhWKE01mhn0gaYzLBI9rTNMQBlW6anTtDJ1oZIj8SukKFMvX7RIoDK aeBpzsDrMbytzcX//J6ifIv3JSFcaJoSBaL/IQjFaH572jIBCWKTzXBR DB9KyJjLDBROqGCDuHrU/Q/aVdM2zLtm2qpcbmMIw9HcAxlsKEODbiGJr SAwAQe4Amejdh4NF6M10VrzljOHMIPGG+fnkGPww==</latexit><latexit sha1_base64="ZxPT8Iz GKWtkZQW5PRmJ+8/P5Sc=">AAAB7nicdVDLSgNBEOyNrxhfUY9eBoMQL 8tujIl7C3rxGME8IFnD7GQ2GTL7YGZWCEs+wosHRbz6Pd78GyebCCpa0F BUddPd5cWcSWVZH0ZuZXVtfSO/Wdja3tndK+4ftGWUCEJbJOKR6HpYUs5 C2lJMcdqNBcWBx2nHm1zN/c49FZJF4a2axtQN8ChkPiNYaakj79KyPJ0 NiiXLdOrn9ZqFNHEqtVo1I45z5iDbtDKUYInmoPjeH0YkCWioCMdS9mwr Vm6KhWKE01mhn0gaYzLBI9rTNMQBlW6anTtDJ1oZIj8SukKFMvX7RIoDK aeBpzsDrMbytzcX//J6ifIv3JSFcaJoSBaL/IQjFaH572jIBCWKTzXBR DB9KyJjLDBROqGCDuHrU/Q/aVdM2zLtm2qpcbmMIw9HcAxlsKEODbiGJr SAwAQe4Amejdh4NF6M10VrzljOHMIPGG+fnkGPww==</latexit>
s(t)
<latexit sha1_base64="dhtF kqG9iQRdBfnIDSnd3Q+Q2RQ=">AAAB7nicdVDLSgNBEOyNrxhfU Y9eBoMQL8tujIl7C3rxGME8IFnD7GQ2GTL7YGZWCEs+wosHRbz6 Pd78GyebCCpa0FBUddPd5cWcSWVZH0ZuZXVtfSO/Wdja3tndK+ 4ftGWUCEJbJOKR6HpYUs5C2lJMcdqNBcWBx2nHm1zN/c49FZJF4 a2axtQN8ChkPiNYaakj79KyOp0NiiXLdOrn9ZqFNHEqtVo1I45z 5iDbtDKUYInmoPjeH0YkCWioCMdS9mwrVm6KhWKE01mhn0gaYzL BI9rTNMQBlW6anTtDJ1oZIj8SukKFMvX7RIoDKaeBpzsDrMbytz cX//J6ifIv3JSFcaJoSBaL/IQjFaH572jIBCWKTzXBRDB9KyJjL DBROqGCDuHrU/Q/aVdM2zLtm2qpcbmMIw9HcAxlsKEODbiGJrSA wAQe4Amejdh4NF6M10VrzljOHMIPGG+fn8ePxA==</latexit><latexit sha1_base64="dhtF kqG9iQRdBfnIDSnd3Q+Q2RQ=">AAAB7nicdVDLSgNBEOyNrxhfU Y9eBoMQL8tujIl7C3rxGME8IFnD7GQ2GTL7YGZWCEs+wosHRbz6 Pd78GyebCCpa0FBUddPd5cWcSWVZH0ZuZXVtfSO/Wdja3tndK+ 4ftGWUCEJbJOKR6HpYUs5C2lJMcdqNBcWBx2nHm1zN/c49FZJF4 a2axtQN8ChkPiNYaakj79KyOp0NiiXLdOrn9ZqFNHEqtVo1I45z 5iDbtDKUYInmoPjeH0YkCWioCMdS9mwrVm6KhWKE01mhn0gaYzL BI9rTNMQBlW6anTtDJ1oZIj8SukKFMvX7RIoDKaeBpzsDrMbytz cX//J6ifIv3JSFcaJoSBaL/IQjFaH572jIBCWKTzXBRDB9KyJjL DBROqGCDuHrU/Q/aVdM2zLtm2qpcbmMIw9HcAxlsKEODbiGJrSA wAQe4Amejdh4NF6M10VrzljOHMIPGG+fn8ePxA==</latexit><latexit sha1_base64="dhtF kqG9iQRdBfnIDSnd3Q+Q2RQ=">AAAB7nicdVDLSgNBEOyNrxhfU Y9eBoMQL8tujIl7C3rxGME8IFnD7GQ2GTL7YGZWCEs+wosHRbz6 Pd78GyebCCpa0FBUddPd5cWcSWVZH0ZuZXVtfSO/Wdja3tndK+ 4ftGWUCEJbJOKR6HpYUs5C2lJMcdqNBcWBx2nHm1zN/c49FZJF4 a2axtQN8ChkPiNYaakj79KyOp0NiiXLdOrn9ZqFNHEqtVo1I45z 5iDbtDKUYInmoPjeH0YkCWioCMdS9mwrVm6KhWKE01mhn0gaYzL BI9rTNMQBlW6anTtDJ1oZIj8SukKFMvX7RIoDKaeBpzsDrMbytz cX//J6ifIv3JSFcaJoSBaL/IQjFaH572jIBCWKTzXBRDB9KyJjL DBROqGCDuHrU/Q/aVdM2zLtm2qpcbmMIw9HcAxlsKEODbiGJrSA wAQe4Amejdh4NF6M10VrzljOHMIPGG+fn8ePxA==</latexit><latexit sha1_base64="dhtF kqG9iQRdBfnIDSnd3Q+Q2RQ=">AAAB7nicdVDLSgNBEOyNrxhfU Y9eBoMQL8tujIl7C3rxGME8IFnD7GQ2GTL7YGZWCEs+wosHRbz6 Pd78GyebCCpa0FBUddPd5cWcSWVZH0ZuZXVtfSO/Wdja3tndK+ 4ftGWUCEJbJOKR6HpYUs5C2lJMcdqNBcWBx2nHm1zN/c49FZJF4 a2axtQN8ChkPiNYaakj79KyOp0NiiXLdOrn9ZqFNHEqtVo1I45z 5iDbtDKUYInmoPjeH0YkCWioCMdS9mwrVm6KhWKE01mhn0gaYzL BI9rTNMQBlW6anTtDJ1oZIj8SukKFMvX7RIoDKaeBpzsDrMbytz cX//J6ifIv3JSFcaJoSBaL/IQjFaH572jIBCWKTzXBRDB9KyJjL DBROqGCDuHrU/Q/aVdM2zLtm2qpcbmMIw9HcAxlsKEODbiGJrSA wAQe4Amejdh4NF6M10VrzljOHMIPGG+fn8ePxA==</latexit>
• Annihilation and creationlike variables for MS perturb.: 
• They satisfy the correct Poisson algebra iff  
• In terms of  them, the MS Hamiltonian takes the form: 
Hamiltonian: issues
fkg¯k   gkf¯k =  i
<latexit sha1_base64="N6tBB 2V6E5HEJLb+0ok2ZcnUcv8=">AAACEHicdZDLSgMxFIYz9VbrbdSlm 2AR3XTISNF2IRTduKxgL9AOQybNTEMzF5KMUIZ5BDe+ihsXirh16c6 3Mb1QVPSHwOH7z+Hk/F7CmVQIfRqFpeWV1bXiemljc2t7x9zda8s4F YS2SMxj0fWwpJxFtKWY4rSbCIpDj9OON7qa+J07KiSLo1s1TqgT4iB iPiNYaeSax747glnfwyIL8tzNRnklWBB/Ri4qDLpmGVn1OkJVBG0LT QU1qdXs+tmClMFcTdf86A9ikoY0UoRjKXs2SpSTYaEY4TQv9VNJE0x GOKA9XUY4pNLJpgfl8EiTAfRjoV+k4JR+n8hwKOU49HRniNVQ/vYm 8C+vlyq/5mQsSlJFIzJb5KccqhhO0oEDJihRfKwLTATTf4VkiAUmSm dY0iEsbv+/aJ9aNrLsm2q5cTmPowgOwCE4ATY4Bw1wDZqgBQi4B4/g GbwYD8aT8Wq8zVoLxnxmH/yQ8f4FhkydhQ==</latexit><latexit sha1_base64="N6tBB 2V6E5HEJLb+0ok2ZcnUcv8=">AAACEHicdZDLSgMxFIYz9VbrbdSlm 2AR3XTISNF2IRTduKxgL9AOQybNTEMzF5KMUIZ5BDe+ihsXirh16c6 3Mb1QVPSHwOH7z+Hk/F7CmVQIfRqFpeWV1bXiemljc2t7x9zda8s4F YS2SMxj0fWwpJxFtKWY4rSbCIpDj9OON7qa+J07KiSLo1s1TqgT4iB iPiNYaeSax747glnfwyIL8tzNRnklWBB/Ri4qDLpmGVn1OkJVBG0LT QU1qdXs+tmClMFcTdf86A9ikoY0UoRjKXs2SpSTYaEY4TQv9VNJE0x GOKA9XUY4pNLJpgfl8EiTAfRjoV+k4JR+n8hwKOU49HRniNVQ/vYm 8C+vlyq/5mQsSlJFIzJb5KccqhhO0oEDJihRfKwLTATTf4VkiAUmSm dY0iEsbv+/aJ9aNrLsm2q5cTmPowgOwCE4ATY4Bw1wDZqgBQi4B4/g GbwYD8aT8Wq8zVoLxnxmH/yQ8f4FhkydhQ==</latexit><latexit sha1_base64="N6tBB 2V6E5HEJLb+0ok2ZcnUcv8=">AAACEHicdZDLSgMxFIYz9VbrbdSlm 2AR3XTISNF2IRTduKxgL9AOQybNTEMzF5KMUIZ5BDe+ihsXirh16c6 3Mb1QVPSHwOH7z+Hk/F7CmVQIfRqFpeWV1bXiemljc2t7x9zda8s4F YS2SMxj0fWwpJxFtKWY4rSbCIpDj9OON7qa+J07KiSLo1s1TqgT4iB iPiNYaeSax747glnfwyIL8tzNRnklWBB/Ri4qDLpmGVn1OkJVBG0LT QU1qdXs+tmClMFcTdf86A9ikoY0UoRjKXs2SpSTYaEY4TQv9VNJE0x GOKA9XUY4pNLJpgfl8EiTAfRjoV+k4JR+n8hwKOU49HRniNVQ/vYm 8C+vlyq/5mQsSlJFIzJb5KccqhhO0oEDJihRfKwLTATTf4VkiAUmSm dY0iEsbv+/aJ9aNrLsm2q5cTmPowgOwCE4ATY4Bw1wDZqgBQi4B4/g GbwYD8aT8Wq8zVoLxnxmH/yQ8f4FhkydhQ==</latexit><latexit sha1_base64="N6tBB 2V6E5HEJLb+0ok2ZcnUcv8=">AAACEHicdZDLSgMxFIYz9VbrbdSlm 2AR3XTISNF2IRTduKxgL9AOQybNTEMzF5KMUIZ5BDe+ihsXirh16c6 3Mb1QVPSHwOH7z+Hk/F7CmVQIfRqFpeWV1bXiemljc2t7x9zda8s4F YS2SMxj0fWwpJxFtKWY4rSbCIpDj9OON7qa+J07KiSLo1s1TqgT4iB iPiNYaeSax747glnfwyIL8tzNRnklWBB/Ri4qDLpmGVn1OkJVBG0LT QU1qdXs+tmClMFcTdf86A9ikoY0UoRjKXs2SpSTYaEY4TQv9VNJE0x GOKA9XUY4pNLJpgfl8EiTAfRjoV+k4JR+n8hwKOU49HRniNVQ/vYm 8C+vlyq/5mQsSlJFIzJb5KccqhhO0oEDJihRfKwLTATTf4VkiAUmSm dY0iEsbv+/aJ9aNrLsm2q5cTmPowgOwCE4ATY4Bw1wDZqgBQi4B4/g GbwYD8aT8Wq8zVoLxnxmH/yQ8f4FhkydhQ==</latexit>
sH|2 =
1
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X
~k 6=0
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 
k2 + s(s)
 |gk|2 + |fk|2 a¯~ka~k    k2 + s(s) g2k + f2k a¯~ka¯ ~k +H.c. 
<la texi t sh a1_ba se64 ="z2I zvLN hftu isREl MVPm SaHL WGo=" >AAA C6ni cfZLP b9Mw FMed8 GuUX x0cu VhUSJ 2mRU k0sf aANMG lxyH RbVKd Ro7r pFac H9jOt Mr1n 8CFA whx5S /ixn +Dk5 WpoMG TbH/ 1ec/P z89O as6k 8v2fj nvr9 p279 3bu9x 48fP T4SX/ 36am sGkH olFS8 EucJ lpSz kk4VU 5ye1 4LiI uH0LM nftv 6zCyo kq8r 3alX TqMBZ yVJG sLIo 3nWAn stJr NehMa 9RKj DRgd EhNkg 2Raw 1uqA E5gai kn6A vkGc pgrxx MZRG KKEZd msnY f5PI T7UM7 1UO6 Zluy tszhf d3Sd dqqLj jRKs NDYm LjLrX NjIN 7SB/ 9NanN 2LG3 XGxP aYrfI we/6 9yFS9 FLpi Uc8g wTLlg qJ7h pxf+ B747H vH/o w8PzO oCWj UTB+ dU0GY GMnc f8HW lSkKW ipCM dSzg K/VpH GQjH Cqemh RtIa kxxn dGZli QsqI 909l YEvLV nAtB J2lAp 2dHu HxoW UqyKx kQVW S/m3 r4U3+ WaNS keRZm XdKF qSq4 PShkN Vwfb d4YI JShRf WYGJ YLZW SJbYN kDZ3 9GzTb i++7 /Fae gFvhe 8Oxw cv9m 0Ywc8 By/A EATgC ByDC TgBU 0CczP nofH a+uN z95H5 1v12 Fus5 mzzPw h7nf fwH7Z +su< /lat exit><la texi t sh a1_ba se64 ="z2I zvLN hftu isREl MVPm SaHL WGo=" >AAA C6ni cfZLP b9Mw FMed8 GuUX x0cu VhUSJ 2mRU k0sf aANMG lxyH RbVKd Ro7r pFac H9jOt Mr1n 8CFA whx5S /ixn +Dk5 WpoMG TbH/ 1ec/P z89O as6k 8v2fj nvr9 p279 3bu9x 48fP T4SX/ 36am sGkH olFS8 EucJ lpSz kk4VU 5ye1 4LiI uH0LM nftv 6zCyo kq8r 3alX TqMBZ yVJG sLIo 3nWAn stJr NehMa 9RKj DRgd EhNkg 2Raw 1uqA E5gai kn6A vkGc pgrxx MZRG KKEZd msnY f5PI T7UM7 1UO6 Zluy tszhf d3Sd dqqLj jRKs NDYm LjLrX NjIN 7SB/ 9NanN 2LG3 XGxP aYrfI we/6 9yFS9 FLpi Uc8g wTLlg qJ7h pxf+ B747H vH/o w8PzO oCWj UTB+ dU0GY GMnc f8HW lSkKW ipCM dSzg K/VpH GQjH Cqemh RtIa kxxn dGZli QsqI 909l YEvLV nAtB J2lAp 2dHu HxoW UqyKx kQVW S/m3 r4U3+ WaNS keRZm XdKF qSq4 PShkN Vwfb d4YI JShRf WYGJ YLZW SJbYN kDZ3 9GzTb i++7 /Fae gFvhe 8Oxw cv9m 0Ywc8 By/A EATgC ByDC TgBU 0CczP nofH a+uN z95H5 1v12 Fus5 mzzPw h7nf fwH7Z +su< /lat exit><la texi t sh a1_ba se64 ="z2I zvLN hftu isREl MVPm SaHL WGo=" >AAA C6ni cfZLP b9Mw FMed8 GuUX x0cu VhUSJ 2mRU k0sf aANMG lxyH RbVKd Ro7r pFac H9jOt Mr1n 8CFA whx5S /ixn +Dk5 WpoMG TbH/ 1ec/P z89O as6k 8v2fj nvr9 p279 3bu9x 48fP T4SX/ 36am sGkH olFS8 EucJ lpSz kk4VU 5ye1 4LiI uH0LM nftv 6zCyo kq8r 3alX TqMBZ yVJG sLIo 3nWAn stJr NehMa 9RKj DRgd EhNkg 2Raw 1uqA E5gai kn6A vkGc pgrxx MZRG KKEZd msnY f5PI T7UM7 1UO6 Zluy tszhf d3Sd dqqLj jRKs NDYm LjLrX NjIN 7SB/ 9NanN 2LG3 XGxP aYrfI we/6 9yFS9 FLpi Uc8g wTLlg qJ7h pxf+ B747H vH/o w8PzO oCWj UTB+ dU0GY GMnc f8HW lSkKW ipCM dSzg K/VpH GQjH Cqemh RtIa kxxn dGZli QsqI 909l YEvLV nAtB J2lAp 2dHu HxoW UqyKx kQVW S/m3 r4U3+ WaNS keRZm XdKF qSq4 PShkN Vwfb d4YI JShRf WYGJ YLZW SJbYN kDZ3 9GzTb i++7 /Fae gFvhe 8Oxw cv9m 0Ywc8 By/A EATgC ByDC TgBU 0CczP nofH a+uN z95H5 1v12 Fus5 mzzPw h7nf fwH7Z +su< /lat exit><la texi t sh a1_ba se64 ="z2I zvLN hftu isREl MVPm SaHL WGo=" >AAA C6ni cfZLP b9Mw FMed8 GuUX x0cu VhUSJ 2mRU k0sf aANMG lxyH RbVKd Ro7r pFac H9jOt Mr1n 8CFA whx5S /ixn +Dk5 WpoMG TbH/ 1ec/P z89O as6k 8v2fj nvr9 p279 3bu9x 48fP T4SX/ 36am sGkH olFS8 EucJ lpSz kk4VU 5ye1 4LiI uH0LM nftv 6zCyo kq8r 3alX TqMBZ yVJG sLIo 3nWAn stJr NehMa 9RKj DRgd EhNkg 2Raw 1uqA E5gai kn6A vkGc pgrxx MZRG KKEZd msnY f5PI T7UM7 1UO6 Zluy tszhf d3Sd dqqLj jRKs NDYm LjLrX NjIN 7SB/ 9NanN 2LG3 XGxP aYrfI we/6 9yFS9 FLpi Uc8g wTLlg qJ7h pxf+ B747H vH/o w8PzO oCWj UTB+ dU0GY GMnc f8HW lSkKW ipCM dSzg K/VpH GQjH Cqemh RtIa kxxn dGZli QsqI 909l YEvLV nAtB J2lAp 2dHu HxoW UqyKx kQVW S/m3 r4U3+ WaNS keRZm XdKF qSq4 PShkN Vwfb d4YI JShRf WYGJ YLZW SJbYN kDZ3 9GzTb i++7 /Fae gFvhe 8Oxw cv9m 0Ywc8 By/A EATgC ByDC TgBU 0CczP nofH a+uN z95H5 1v12 Fus5 mzzPw h7nf fwH7Z +su< /lat exit>
a~k = fkv~k + gk⇡¯v~k , a¯~k = f¯kv¯~k + g¯k⇡v~k
<latexit sha1_ base64="NLD5+8BXILh+1bYtiz uy4YZ9k08=">AAACgXicdZHfTts wFMadMDbo2CjskhtrHRITW+QgN FohJAQ3u2TSCkhNFZ24TrHi/MF 2KlVW3oPn4m4vg3CaqJRpO5Kl49 /3nWP7OCoEV5qQP4679mb97buN zc77rQ8ft7s7u9cqLyVlQ5qLXN5 GoJjgGRtqrgW7LSSDNBLsJkoua /1mxqTiefZbzws2TmGa8ZhT0BaF 3QcITTBj1CRVdRaHCZ697PEhnl piggikCQpeVaFZkatvOLi/L2HSO qDWl70aFtcsqVrHbNVx2LBp47D tXzcPuz3iDQaEHBPse2QR2JJ+3 x/8WJIeauMq7D4Gk5yWKcs0FaDU yCeFHhuQmlPBqk5QKlYATWDKRj bNIGVqbBYTrPC+JRMc59KuTOMFX a0wkCo1TyPrTEHfqb+1Gv5LG5U 67o8Nz4pSs4w2B8WlwDrH9XfgCZ eMajG3CVDJ7V0xvQMJVNtP69gh LN/+/+T6yPOJ5/867p1ftOPYQH voMzpAPjpB5+gnukJDRNGT88X57 njumvvVJe5RY3WdtuYTehXu6TN fkckY</latexit><latexit sha1_ base64="NLD5+8BXILh+1bYtiz uy4YZ9k08=">AAACgXicdZHfTts wFMadMDbo2CjskhtrHRITW+QgN FohJAQ3u2TSCkhNFZ24TrHi/MF 2KlVW3oPn4m4vg3CaqJRpO5Kl49 /3nWP7OCoEV5qQP4679mb97buN zc77rQ8ft7s7u9cqLyVlQ5qLXN5 GoJjgGRtqrgW7LSSDNBLsJkoua /1mxqTiefZbzws2TmGa8ZhT0BaF 3QcITTBj1CRVdRaHCZ697PEhnl piggikCQpeVaFZkatvOLi/L2HSO qDWl70aFtcsqVrHbNVx2LBp47D tXzcPuz3iDQaEHBPse2QR2JJ+3 x/8WJIeauMq7D4Gk5yWKcs0FaDU yCeFHhuQmlPBqk5QKlYATWDKRj bNIGVqbBYTrPC+JRMc59KuTOMFX a0wkCo1TyPrTEHfqb+1Gv5LG5U 67o8Nz4pSs4w2B8WlwDrH9XfgCZ eMajG3CVDJ7V0xvQMJVNtP69gh LN/+/+T6yPOJ5/867p1ftOPYQH voMzpAPjpB5+gnukJDRNGT88X57 njumvvVJe5RY3WdtuYTehXu6TN fkckY</latexit><latexit sha1_ base64="NLD5+8BXILh+1bYtiz uy4YZ9k08=">AAACgXicdZHfTts wFMadMDbo2CjskhtrHRITW+QgN FohJAQ3u2TSCkhNFZ24TrHi/MF 2KlVW3oPn4m4vg3CaqJRpO5Kl49 /3nWP7OCoEV5qQP4679mb97buN zc77rQ8ft7s7u9cqLyVlQ5qLXN5 GoJjgGRtqrgW7LSSDNBLsJkoua /1mxqTiefZbzws2TmGa8ZhT0BaF 3QcITTBj1CRVdRaHCZ697PEhnl piggikCQpeVaFZkatvOLi/L2HSO qDWl70aFtcsqVrHbNVx2LBp47D tXzcPuz3iDQaEHBPse2QR2JJ+3 x/8WJIeauMq7D4Gk5yWKcs0FaDU yCeFHhuQmlPBqk5QKlYATWDKRj bNIGVqbBYTrPC+JRMc59KuTOMFX a0wkCo1TyPrTEHfqb+1Gv5LG5U 67o8Nz4pSs4w2B8WlwDrH9XfgCZ eMajG3CVDJ7V0xvQMJVNtP69gh LN/+/+T6yPOJ5/867p1ftOPYQH voMzpAPjpB5+gnukJDRNGT88X57 njumvvVJe5RY3WdtuYTehXu6TN fkckY</latexit><latexit sha1_ base64="NLD5+8BXILh+1bYtiz uy4YZ9k08=">AAACgXicdZHfTts wFMadMDbo2CjskhtrHRITW+QgN FohJAQ3u2TSCkhNFZ24TrHi/MF 2KlVW3oPn4m4vg3CaqJRpO5Kl49 /3nWP7OCoEV5qQP4679mb97buN zc77rQ8ft7s7u9cqLyVlQ5qLXN5 GoJjgGRtqrgW7LSSDNBLsJkoua /1mxqTiefZbzws2TmGa8ZhT0BaF 3QcITTBj1CRVdRaHCZ697PEhnl piggikCQpeVaFZkatvOLi/L2HSO qDWl70aFtcsqVrHbNVx2LBp47D tXzcPuz3iDQaEHBPse2QR2JJ+3 x/8WJIeauMq7D4Gk5yWKcs0FaDU yCeFHhuQmlPBqk5QKlYATWDKRj bNIGVqbBYTrPC+JRMc59KuTOMFX a0wkCo1TyPrTEHfqb+1Gv5LG5U 67o8Nz4pSs4w2B8WlwDrH9XfgCZ eMajG3CVDJ7V0xvQMJVNtP69gh LN/+/+T6yPOJ5/867p1ftOPYQH voMzpAPjpB5+gnukJDRNGT88X57 njumvvVJe5RY3WdtuYTehXu6TN fkckY</latexit>
• Annihilation and creationlike variables for MS perturb.: 
• They satisfy the correct Poisson algebra iff  
• In terms of  them, the MS Hamiltonian takes the form: 
• Cannot happen due to background dependence of  
Hamiltonian: issues
a~k = fkv~k + gk⇡¯v~k , a¯~k = f¯kv¯~k + g¯k⇡v~k
<latexit sha1_ base64="NLD5+8BXILh+1bYtiz uy4YZ9k08=">AAACgXicdZHfTts wFMadMDbo2CjskhtrHRITW+QgN FohJAQ3u2TSCkhNFZ24TrHi/MF 2KlVW3oPn4m4vg3CaqJRpO5Kl49 /3nWP7OCoEV5qQP4679mb97buN zc77rQ8ft7s7u9cqLyVlQ5qLXN5 GoJjgGRtqrgW7LSSDNBLsJkoua /1mxqTiefZbzws2TmGa8ZhT0BaF 3QcITTBj1CRVdRaHCZ697PEhnl piggikCQpeVaFZkatvOLi/L2HSO qDWl70aFtcsqVrHbNVx2LBp47D tXzcPuz3iDQaEHBPse2QR2JJ+3 x/8WJIeauMq7D4Gk5yWKcs0FaDU yCeFHhuQmlPBqk5QKlYATWDKRj bNIGVqbBYTrPC+JRMc59KuTOMFX a0wkCo1TyPrTEHfqb+1Gv5LG5U 67o8Nz4pSs4w2B8WlwDrH9XfgCZ eMajG3CVDJ7V0xvQMJVNtP69gh LN/+/+T6yPOJ5/867p1ftOPYQH voMzpAPjpB5+gnukJDRNGT88X57 njumvvVJe5RY3WdtuYTehXu6TN fkckY</latexit><latexit sha1_ base64="NLD5+8BXILh+1bYtiz uy4YZ9k08=">AAACgXicdZHfTts wFMadMDbo2CjskhtrHRITW+QgN FohJAQ3u2TSCkhNFZ24TrHi/MF 2KlVW3oPn4m4vg3CaqJRpO5Kl49 /3nWP7OCoEV5qQP4679mb97buN zc77rQ8ft7s7u9cqLyVlQ5qLXN5 GoJjgGRtqrgW7LSSDNBLsJkoua /1mxqTiefZbzws2TmGa8ZhT0BaF 3QcITTBj1CRVdRaHCZ697PEhnl piggikCQpeVaFZkatvOLi/L2HSO qDWl70aFtcsqVrHbNVx2LBp47D tXzcPuz3iDQaEHBPse2QR2JJ+3 x/8WJIeauMq7D4Gk5yWKcs0FaDU yCeFHhuQmlPBqk5QKlYATWDKRj bNIGVqbBYTrPC+JRMc59KuTOMFX a0wkCo1TyPrTEHfqb+1Gv5LG5U 67o8Nz4pSs4w2B8WlwDrH9XfgCZ eMajG3CVDJ7V0xvQMJVNtP69gh LN/+/+T6yPOJ5/867p1ftOPYQH voMzpAPjpB5+gnukJDRNGT88X57 njumvvVJe5RY3WdtuYTehXu6TN fkckY</latexit><latexit sha1_ base64="NLD5+8BXILh+1bYtiz uy4YZ9k08=">AAACgXicdZHfTts wFMadMDbo2CjskhtrHRITW+QgN FohJAQ3u2TSCkhNFZ24TrHi/MF 2KlVW3oPn4m4vg3CaqJRpO5Kl49 /3nWP7OCoEV5qQP4679mb97buN zc77rQ8ft7s7u9cqLyVlQ5qLXN5 GoJjgGRtqrgW7LSSDNBLsJkoua /1mxqTiefZbzws2TmGa8ZhT0BaF 3QcITTBj1CRVdRaHCZ697PEhnl piggikCQpeVaFZkatvOLi/L2HSO qDWl70aFtcsqVrHbNVx2LBp47D tXzcPuz3iDQaEHBPse2QR2JJ+3 x/8WJIeauMq7D4Gk5yWKcs0FaDU yCeFHhuQmlPBqk5QKlYATWDKRj bNIGVqbBYTrPC+JRMc59KuTOMFX a0wkCo1TyPrTEHfqb+1Gv5LG5U 67o8Nz4pSs4w2B8WlwDrH9XfgCZ eMajG3CVDJ7V0xvQMJVNtP69gh LN/+/+T6yPOJ5/867p1ftOPYQH voMzpAPjpB5+gnukJDRNGT88X57 njumvvVJe5RY3WdtuYTehXu6TN fkckY</latexit><latexit sha1_ base64="NLD5+8BXILh+1bYtiz uy4YZ9k08=">AAACgXicdZHfTts wFMadMDbo2CjskhtrHRITW+QgN FohJAQ3u2TSCkhNFZ24TrHi/MF 2KlVW3oPn4m4vg3CaqJRpO5Kl49 /3nWP7OCoEV5qQP4679mb97buN zc77rQ8ft7s7u9cqLyVlQ5qLXN5 GoJjgGRtqrgW7LSSDNBLsJkoua /1mxqTiefZbzws2TmGa8ZhT0BaF 3QcITTBj1CRVdRaHCZ697PEhnl piggikCQpeVaFZkatvOLi/L2HSO qDWl70aFtcsqVrHbNVx2LBp47D tXzcPuz3iDQaEHBPse2QR2JJ+3 x/8WJIeauMq7D4Gk5yWKcs0FaDU yCeFHhuQmlPBqk5QKlYATWDKRj bNIGVqbBYTrPC+JRMc59KuTOMFX a0wkCo1TyPrTEHfqb+1Gv5LG5U 67o8Nz4pSs4w2B8WlwDrH9XfgCZ eMajG3CVDJ7V0xvQMJVNtP69gh LN/+/+T6yPOJ5/867p1ftOPYQH voMzpAPjpB5+gnukJDRNGT88X57 njumvvVJe5RY3WdtuYTehXu6TN fkckY</latexit>
fkg¯k   gkf¯k =  i
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 |gk|2 + |fk|2 a¯~ka~k    k2 + s(s) g2k + f2k a¯~ka¯ ~k +H.c. 
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must be square summable for the Fock repr. of  
the Hamiltonian to be well-defined on vacuum
New variables: diagonalization
New gauge-invariants
• Considering the system as a whole, freedom in: 
Dynamical separation of  homogeneous geometry and 
gauge-invariants via canonical transformations. 
Choice of  Fock vacuum for the fermionic 
perturbations, within the hybrid scheme. 
• This ambiguity can be encoded in choices of  the form: 
that can be completed again into a canonical set for the entire 
cosmology by introducing 
correcting again the new homogeneous variables with certain 
contributions quadratic in perturbations.               
a~k = fk(a˘,⇡a˘,  ˘,⇡ ˘)v~k + gk(a˘,⇡a˘,  ˘,⇡ ˘)⇡¯v~k
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(a˘,⇡a˘)  ! (a˜,⇡a˜),
<latexit sha1_ base64="Zh14/MAWzjVNEHkH2gFR 1DMxmnU=">AAACMXicdVBNSyNBEO 3xY9XsukY9emkMQgQJM2pI5iZ68a hgVMiE0NOpJI093UN3jRKG+Ute/ CfixYOy7NU/YSdG0WV90PDqvSqq6 8WpFBZ9/9GbmZ2b/7GwuFT6+Wv59 0p5de3c6sxwaHEttbmMmQUpFLRQo ITL1ABLYgkX8dXR2L+4BmOFVmc4S qGTsIESfcEZOqlbPq5GsYFryFmx E6Wim3+UxTaNpFYDIwZDZMboG1qN UMjep973stje6ZYrfi0MG81wlzrS DOqN+pg09sJ6SIOaP0GFTHHSLd9H Pc2zBBRyyaxtB36KnZwZFFxCUYo yCynjV2wAbUcVS8B28snFBd1ySo/ 2tXFPIZ2onydyllg7SmLXmTAc2n+ 9sfg/r51hv9nJhUozBMXfFvUzSVH TcXy0JwxwlCNHGDfC/ZXyITOMowu 55EJ4v5R+T853a4FfC073KweH0z gWyQbZJFUSkAY5IMfkhLQIJ7fkgT yRZ+/Oe/T+eH/fWme86cw6+QLv5R XudKvn</latexit><latexit sha1_ base64="Zh14/MAWzjVNEHkH2gFR 1DMxmnU=">AAACMXicdVBNSyNBEO 3xY9XsukY9emkMQgQJM2pI5iZ68a hgVMiE0NOpJI093UN3jRKG+Ute/ CfixYOy7NU/YSdG0WV90PDqvSqq6 8WpFBZ9/9GbmZ2b/7GwuFT6+Wv59 0p5de3c6sxwaHEttbmMmQUpFLRQo ITL1ABLYgkX8dXR2L+4BmOFVmc4S qGTsIESfcEZOqlbPq5GsYFryFmx E6Wim3+UxTaNpFYDIwZDZMboG1qN UMjep973stje6ZYrfi0MG81wlzrS DOqN+pg09sJ6SIOaP0GFTHHSLd9H Pc2zBBRyyaxtB36KnZwZFFxCUYo yCynjV2wAbUcVS8B28snFBd1ySo/ 2tXFPIZ2onydyllg7SmLXmTAc2n+ 9sfg/r51hv9nJhUozBMXfFvUzSVH TcXy0JwxwlCNHGDfC/ZXyITOMowu 55EJ4v5R+T853a4FfC073KweH0z gWyQbZJFUSkAY5IMfkhLQIJ7fkgT yRZ+/Oe/T+eH/fWme86cw6+QLv5R XudKvn</latexit><latexit sha1_ base64="Zh14/MAWzjVNEHkH2gFR 1DMxmnU=">AAACMXicdVBNSyNBEO 3xY9XsukY9emkMQgQJM2pI5iZ68a hgVMiE0NOpJI093UN3jRKG+Ute/ CfixYOy7NU/YSdG0WV90PDqvSqq6 8WpFBZ9/9GbmZ2b/7GwuFT6+Wv59 0p5de3c6sxwaHEttbmMmQUpFLRQo ITL1ABLYgkX8dXR2L+4BmOFVmc4S qGTsIESfcEZOqlbPq5GsYFryFmx E6Wim3+UxTaNpFYDIwZDZMboG1qN UMjep973stje6ZYrfi0MG81wlzrS DOqN+pg09sJ6SIOaP0GFTHHSLd9H Pc2zBBRyyaxtB36KnZwZFFxCUYo yCynjV2wAbUcVS8B28snFBd1ySo/ 2tXFPIZ2onydyllg7SmLXmTAc2n+ 9sfg/r51hv9nJhUozBMXfFvUzSVH TcXy0JwxwlCNHGDfC/ZXyITOMowu 55EJ4v5R+T853a4FfC073KweH0z gWyQbZJFUSkAY5IMfkhLQIJ7fkgT yRZ+/Oe/T+eH/fWme86cw6+QLv5R XudKvn</latexit><latexit sha1_ base64="Zh14/MAWzjVNEHkH2gFR 1DMxmnU=">AAACMXicdVBNSyNBEO 3xY9XsukY9emkMQgQJM2pI5iZ68a hgVMiE0NOpJI093UN3jRKG+Ute/ CfixYOy7NU/YSdG0WV90PDqvSqq6 8WpFBZ9/9GbmZ2b/7GwuFT6+Wv59 0p5de3c6sxwaHEttbmMmQUpFLRQo ITL1ABLYgkX8dXR2L+4BmOFVmc4S qGTsIESfcEZOqlbPq5GsYFryFmx E6Wim3+UxTaNpFYDIwZDZMboG1qN UMjep973stje6ZYrfi0MG81wlzrS DOqN+pg09sJ6SIOaP0GFTHHSLd9H Pc2zBBRyyaxtB36KnZwZFFxCUYo yCynjV2wAbUcVS8B28snFBd1ySo/ 2tXFPIZ2onydyllg7SmLXmTAc2n+ 9sfg/r51hv9nJhUozBMXfFvUzSVH TcXy0JwxwlCNHGDfC/ZXyITOMowu 55EJ4v5R+T853a4FfC073KweH0z gWyQbZJFUSkAY5IMfkhLQIJ7fkgT yRZ+/Oe/T+eH/fWme86cw6+QLv5R XudKvn</latexit>
( ˘,⇡ ˘)  ! ( ˜,⇡ ˜),
<latexit sha1_base64="EbUdmXw /HEW24ie87KyBpvDLvso=">AAACPXicdVBNSyNBFOzxY3Wj7kY97qUxLE SQMOMakrmJe/GoYFTIhNDTeUkae7qH7jdKGOaPefE/ePPmZQ+KePVqJ0a I4hY0FFWveP0qTqWw6Pt33tz8wuK3peXvpZXVtR8/y+sbp1ZnhkOLa6nN ecwsSKGghQIlnKcGWBJLOIsv/o79s0swVmh1gqMUOgkbKNEXnKGTuuWTah QbuIQ8Soei2IlS0c1nlWKbRlKrgRGDITJj9BWtRihk72NiRim2d7rlil8 Lw0Yz3KWONIN6oz4mjT9hPaRBzZ+gQqY46pZvo57mWQIKuWTWtgM/xU7O DAouoShFmYWU8Qs2gLajiiVgO/nk+oL+dkqP9rVxTyGdqLOJnCXWjpLYT SYMh/azNxa/8toZ9pudXKg0Q1D8bVE/kxQ1HVdJe8IARzlyhHEj3F8pHz LDOLrCS66E90vp/8npbi3wa8HxXmX/YFrHMvlFtkiVBKRB9skhOSItwsk 1uScP5NG78f55T97z2+icN81skg/wXl4Bo0OxTw==</latexit><latexit sha1_base64="EbUdmXw /HEW24ie87KyBpvDLvso=">AAACPXicdVBNSyNBFOzxY3Wj7kY97qUxLE SQMOMakrmJe/GoYFTIhNDTeUkae7qH7jdKGOaPefE/ePPmZQ+KePVqJ0a I4hY0FFWveP0qTqWw6Pt33tz8wuK3peXvpZXVtR8/y+sbp1ZnhkOLa6nN ecwsSKGghQIlnKcGWBJLOIsv/o79s0swVmh1gqMUOgkbKNEXnKGTuuWTah QbuIQ8Soei2IlS0c1nlWKbRlKrgRGDITJj9BWtRihk72NiRim2d7rlil8 Lw0Yz3KWONIN6oz4mjT9hPaRBzZ+gQqY46pZvo57mWQIKuWTWtgM/xU7O DAouoShFmYWU8Qs2gLajiiVgO/nk+oL+dkqP9rVxTyGdqLOJnCXWjpLYT SYMh/azNxa/8toZ9pudXKg0Q1D8bVE/kxQ1HVdJe8IARzlyhHEj3F8pHz LDOLrCS66E90vp/8npbi3wa8HxXmX/YFrHMvlFtkiVBKRB9skhOSItwsk 1uScP5NG78f55T97z2+icN81skg/wXl4Bo0OxTw==</latexit><latexit sha1_base64="EbUdmXw /HEW24ie87KyBpvDLvso=">AAACPXicdVBNSyNBFOzxY3Wj7kY97qUxLE SQMOMakrmJe/GoYFTIhNDTeUkae7qH7jdKGOaPefE/ePPmZQ+KePVqJ0a I4hY0FFWveP0qTqWw6Pt33tz8wuK3peXvpZXVtR8/y+sbp1ZnhkOLa6nN ecwsSKGghQIlnKcGWBJLOIsv/o79s0swVmh1gqMUOgkbKNEXnKGTuuWTah QbuIQ8Soei2IlS0c1nlWKbRlKrgRGDITJj9BWtRihk72NiRim2d7rlil8 Lw0Yz3KWONIN6oz4mjT9hPaRBzZ+gQqY46pZvo57mWQIKuWTWtgM/xU7O DAouoShFmYWU8Qs2gLajiiVgO/nk+oL+dkqP9rVxTyGdqLOJnCXWjpLYT SYMh/azNxa/8toZ9pudXKg0Q1D8bVE/kxQ1HVdJe8IARzlyhHEj3F8pHz LDOLrCS66E90vp/8npbi3wa8HxXmX/YFrHMvlFtkiVBKRB9skhOSItwsk 1uScP5NG78f55T97z2+icN81skg/wXl4Bo0OxTw==</latexit><latexit sha1_base64="EbUdmXw /HEW24ie87KyBpvDLvso=">AAACPXicdVBNSyNBFOzxY3Wj7kY97qUxLE SQMOMakrmJe/GoYFTIhNDTeUkae7qH7jdKGOaPefE/ePPmZQ+KePVqJ0a I4hY0FFWveP0qTqWw6Pt33tz8wuK3peXvpZXVtR8/y+sbp1ZnhkOLa6nN ecwsSKGghQIlnKcGWBJLOIsv/o79s0swVmh1gqMUOgkbKNEXnKGTuuWTah QbuIQ8Soei2IlS0c1nlWKbRlKrgRGDITJj9BWtRihk72NiRim2d7rlil8 Lw0Yz3KWONIN6oz4mjT9hPaRBzZ+gQqY46pZvo57mWQIKuWTWtgM/xU7O DAouoShFmYWU8Qs2gLajiiVgO/nk+oL+dkqP9rVxTyGdqLOJnCXWjpLYT SYMh/azNxa/8toZ9pudXKg0Q1D8bVE/kxQ1HVdJe8IARzlyhHEj3F8pHz LDOLrCS66E90vp/8npbi3wa8HxXmX/YFrHMvlFtkiVBKRB9skhOSItwsk 1uScP5NG78f55T97z2+icN81skg/wXl4Bo0OxTw==</latexit>
• The resulting (new) Mukhanov-Sasaki Hamiltonian         is 
the old one          plus the contribution: 
and its Fock representation can be well-defined on vacuum. 
• In fact, the interaction terms in the Hamiltonian for each 
Fourier scale    are completely eliminated iff: 
which is a semilinear PDE whose complex solutions satisfy:
New Hamiltonian
k
<latexit sha1_base64="2Jigm4U /gASouhrW/8TrJ00q6i8=">AAAB6HicdVDLSsNAFL2pr1pfVZduBovgKiT VkmZXdOOyBfuANpTJdNKOnTyYmQgl9AvcuFDErZ/kzr9x0lZQ0QMXDufcy 733+AlnUlnWh1FYW9/Y3Cpul3Z29/YPyodHHRmngtA2iXksej6WlLOIth VTnPYSQXHoc9r1p9e5372nQrI4ulWzhHohHkcsYAQrLbWmw3LFMl3XqbtV pEndrjm1nDgXbs1FtmktUIEVmsPy+2AUkzSkkSIcS9m3rUR5GRaKEU7np UEqaYLJFI9pX9MIh1R62eLQOTrTyggFsdAVKbRQv09kOJRyFvq6M8RqIn9 7ufiX109VUPcyFiWpohFZLgpSjlSM8q/RiAlKFJ9pgolg+lZEJlhgonQ2J R3C16fof9KpmrZl2q3LSuNqFUcRTuAUzsEGBxpwA01oAwEKD/AEz8ad8W i8GK/L1oKxmjmGHzDePgGB341o</latexit><latexit sha1_base64="2Jigm4U /gASouhrW/8TrJ00q6i8=">AAAB6HicdVDLSsNAFL2pr1pfVZduBovgKiT VkmZXdOOyBfuANpTJdNKOnTyYmQgl9AvcuFDErZ/kzr9x0lZQ0QMXDufcy 733+AlnUlnWh1FYW9/Y3Cpul3Z29/YPyodHHRmngtA2iXksej6WlLOIth VTnPYSQXHoc9r1p9e5372nQrI4ulWzhHohHkcsYAQrLbWmw3LFMl3XqbtV pEndrjm1nDgXbs1FtmktUIEVmsPy+2AUkzSkkSIcS9m3rUR5GRaKEU7np UEqaYLJFI9pX9MIh1R62eLQOTrTyggFsdAVKbRQv09kOJRyFvq6M8RqIn9 7ufiX109VUPcyFiWpohFZLgpSjlSM8q/RiAlKFJ9pgolg+lZEJlhgonQ2J R3C16fof9KpmrZl2q3LSuNqFUcRTuAUzsEGBxpwA01oAwEKD/AEz8ad8W i8GK/L1oKxmjmGHzDePgGB341o</latexit><latexit sha1_base64="2Jigm4U /gASouhrW/8TrJ00q6i8=">AAAB6HicdVDLSsNAFL2pr1pfVZduBovgKiT VkmZXdOOyBfuANpTJdNKOnTyYmQgl9AvcuFDErZ/kzr9x0lZQ0QMXDufcy 733+AlnUlnWh1FYW9/Y3Cpul3Z29/YPyodHHRmngtA2iXksej6WlLOIth VTnPYSQXHoc9r1p9e5372nQrI4ulWzhHohHkcsYAQrLbWmw3LFMl3XqbtV pEndrjm1nDgXbs1FtmktUIEVmsPy+2AUkzSkkSIcS9m3rUR5GRaKEU7np UEqaYLJFI9pX9MIh1R62eLQOTrTyggFsdAVKbRQv09kOJRyFvq6M8RqIn9 7ufiX109VUPcyFiWpohFZLgpSjlSM8q/RiAlKFJ9pgolg+lZEJlhgonQ2J R3C16fof9KpmrZl2q3LSuNqFUcRTuAUzsEGBxpwA01oAwEKD/AEz8ad8W i8GK/L1oKxmjmGHzDePgGB341o</latexit><latexit sha1_base64="2Jigm4U /gASouhrW/8TrJ00q6i8=">AAAB6HicdVDLSsNAFL2pr1pfVZduBovgKiT VkmZXdOOyBfuANpTJdNKOnTyYmQgl9AvcuFDErZ/kzr9x0lZQ0QMXDufcy 733+AlnUlnWh1FYW9/Y3Cpul3Z29/YPyodHHRmngtA2iXksej6WlLOIth VTnPYSQXHoc9r1p9e5372nQrI4ulWzhHohHkcsYAQrLbWmw3LFMl3XqbtV pEndrjm1nDgXbs1FtmktUIEVmsPy+2AUkzSkkSIcS9m3rUR5GRaKEU7np UEqaYLJFI9pX9MIh1R62eLQOTrTyggFsdAVKbRQv09kOJRyFvq6M8RqIn9 7ufiX109VUPcyFiWpohFZLgpSjlSM8q/RiAlKFJ9pgolg+lZEJlhgonQ2J R3C16fof9KpmrZl2q3LSuNqFUcRTuAUzsEGBxpwA01oAwEKD/AEz8ad8W i8GK/L1oKxmjmGHzDePgGB341o</latexit>
k2 + s(s) + h2k   a{hk, H|0} = 0, hk = g 1k fk
<latexit sha1_b ase64="AieeP/OocniYB9Zh4Mtnsg0 HFxk=">AAACJXicdVDLSsNAFJ34tr6 qLt0MFkFpLUm1tAEF0Y1LBVsLTRsm0 0k7ZPLozEQoMT/jxl9x40IRwZW/4qR WUNEDA4dzzuXOPU7EqJC6/qZNTc/Mz s0vLOaWlldW1/LrG00RxhyTBg5ZyF sOEoTRgDQklYy0Ik6Q7zBy7XhnmX99 Q7igYXAlRxHp+KgfUJdiJJVk54+8bq Uousmu2EuLA9vrJpV0H1mJoqVzO7nV Uys91kvWcBijHlTqcT8L7Rupa3t2vq CXTbNWNytQkbpRrVUzUjswqyY0yvoY BTDBhZ1/tnohjn0SSMyQEG1Dj2QnQ VxSzEias2JBIoQ91CdtRQPkE9FJxle mcEcpPeiGXL1AwrH6fSJBvhAj31FJH 8mB+O1l4l9eO5ZuvZPQIIolCfDnIjd mUIYwqwz2KCdYspEiCHOq/grxAHGEp So2p0r4uhT+T5qVsqGXjcvDwsnppI4 FsAW2wS4wQA2cgHNwARoAgzvwAJ7A s3avPWov2utndEqbzGyCH9DePwB5SK Sw</latexit><latexit sha1_b ase64="AieeP/OocniYB9Zh4Mtnsg0 HFxk=">AAACJXicdVDLSsNAFJ34tr6 qLt0MFkFpLUm1tAEF0Y1LBVsLTRsm0 0k7ZPLozEQoMT/jxl9x40IRwZW/4qR WUNEDA4dzzuXOPU7EqJC6/qZNTc/Mz s0vLOaWlldW1/LrG00RxhyTBg5ZyF sOEoTRgDQklYy0Ik6Q7zBy7XhnmX99 Q7igYXAlRxHp+KgfUJdiJJVk54+8bq Uousmu2EuLA9vrJpV0H1mJoqVzO7nV Uys91kvWcBijHlTqcT8L7Rupa3t2vq CXTbNWNytQkbpRrVUzUjswqyY0yvoY BTDBhZ1/tnohjn0SSMyQEG1Dj2QnQ VxSzEias2JBIoQ91CdtRQPkE9FJxle mcEcpPeiGXL1AwrH6fSJBvhAj31FJH 8mB+O1l4l9eO5ZuvZPQIIolCfDnIjd mUIYwqwz2KCdYspEiCHOq/grxAHGEp So2p0r4uhT+T5qVsqGXjcvDwsnppI4 FsAW2wS4wQA2cgHNwARoAgzvwAJ7A s3avPWov2utndEqbzGyCH9DePwB5SK Sw</latexit><latexit sha1_b ase64="AieeP/OocniYB9Zh4Mtnsg0 HFxk=">AAACJXicdVDLSsNAFJ34tr6 qLt0MFkFpLUm1tAEF0Y1LBVsLTRsm0 0k7ZPLozEQoMT/jxl9x40IRwZW/4qR WUNEDA4dzzuXOPU7EqJC6/qZNTc/Mz s0vLOaWlldW1/LrG00RxhyTBg5ZyF sOEoTRgDQklYy0Ik6Q7zBy7XhnmX99 Q7igYXAlRxHp+KgfUJdiJJVk54+8bq Uousmu2EuLA9vrJpV0H1mJoqVzO7nV Uys91kvWcBijHlTqcT8L7Rupa3t2vq CXTbNWNytQkbpRrVUzUjswqyY0yvoY BTDBhZ1/tnohjn0SSMyQEG1Dj2QnQ VxSzEias2JBIoQ91CdtRQPkE9FJxle mcEcpPeiGXL1AwrH6fSJBvhAj31FJH 8mB+O1l4l9eO5ZuvZPQIIolCfDnIjd mUIYwqwz2KCdYspEiCHOq/grxAHGEp So2p0r4uhT+T5qVsqGXjcvDwsnppI4 FsAW2wS4wQA2cgHNwARoAgzvwAJ7A s3avPWov2utndEqbzGyCH9DePwB5SK Sw</latexit><latexit sha1_b ase64="AieeP/OocniYB9Zh4Mtnsg0 HFxk=">AAACJXicdVDLSsNAFJ34tr6 qLt0MFkFpLUm1tAEF0Y1LBVsLTRsm0 0k7ZPLozEQoMT/jxl9x40IRwZW/4qR WUNEDA4dzzuXOPU7EqJC6/qZNTc/Mz s0vLOaWlldW1/LrG00RxhyTBg5ZyF sOEoTRgDQklYy0Ik6Q7zBy7XhnmX99 Q7igYXAlRxHp+KgfUJdiJJVk54+8bq Uousmu2EuLA9vrJpV0H1mJoqVzO7nV Uys91kvWcBijHlTqcT8L7Rupa3t2vq CXTbNWNytQkbpRrVUzUjswqyY0yvoY BTDBhZ1/tnohjn0SSMyQEG1Dj2QnQ VxSzEias2JBIoQ91CdtRQPkE9FJxle mcEcpPeiGXL1AwrH6fSJBvhAj31FJH 8mB+O1l4l9eO5ZuvZPQIIolCfDnIjd mUIYwqwz2KCdYspEiCHOq/grxAHGEp So2p0r4uhT+T5qVsqGXjcvDwsnppI4 FsAW2wS4wQA2cgHNwARoAgzvwAJ7A s3avPWov2utndEqbzGyCH9DePwB5SK Sw</latexit>
sH|2
<latexit sha1 _base64="zyHuxVHoofp5VqL6P Xq+K6H0suU=">AAAB8nicdZDL SgMxFIYz9VbrrerSTbAIroaZo nRmV3TTZQV7gelYMmmmDc0kQ5I RytjHcONCEbc+jTvfxvSCN/SH wOH7zyHn/FHKqNKO824VVlbX1j eKm6Wt7Z3dvfL+QVuJTGLSwoI J2Y2QIoxy0tJUM9JNJUFJxEgnG l/O/M4tkYoKfq0nKQkTNOQ0ph hpg4J8eqNgo5/fVaf9csWxfd/ 3/HPo2s5c0BDPq1W/SAUs1eyX3 3oDgbOEcI0ZUipwnVSHOZKaYk ampV6mSIrwGA1JYEqOEqLCfL7y FJ4YMoCxkOZxDef0+0SOEqUmS WQ6E6RH6rc3g395QaZjL8wpTzN NOF58FGcMagFn98MBlQRrNjEF wpKaXSEeIYmwNimVTAift/9ft Ku269ju1VmlfrGMowiOwDE4BS6 ogTpogCZoAQwEuAeP4MnS1oP1 bL0sWgvWcuYQ/JD1+gGavZF3</ latexit><latexit sha1 _base64="zyHuxVHoofp5VqL6P Xq+K6H0suU=">AAAB8nicdZDL SgMxFIYz9VbrrerSTbAIroaZo nRmV3TTZQV7gelYMmmmDc0kQ5I RytjHcONCEbc+jTvfxvSCN/SH wOH7zyHn/FHKqNKO824VVlbX1j eKm6Wt7Z3dvfL+QVuJTGLSwoI J2Y2QIoxy0tJUM9JNJUFJxEgnG l/O/M4tkYoKfq0nKQkTNOQ0ph hpg4J8eqNgo5/fVaf9csWxfd/ 3/HPo2s5c0BDPq1W/SAUs1eyX3 3oDgbOEcI0ZUipwnVSHOZKaYk ampV6mSIrwGA1JYEqOEqLCfL7y FJ4YMoCxkOZxDef0+0SOEqUmS WQ6E6RH6rc3g395QaZjL8wpTzN NOF58FGcMagFn98MBlQRrNjEF wpKaXSEeIYmwNimVTAift/9ft Ku269ju1VmlfrGMowiOwDE4BS6 ogTpogCZoAQwEuAeP4MnS1oP1 bL0sWgvWcuYQ/JD1+gGavZF3</ latexit><latexit sha1 _base64="zyHuxVHoofp5VqL6P Xq+K6H0suU=">AAAB8nicdZDL SgMxFIYz9VbrrerSTbAIroaZo nRmV3TTZQV7gelYMmmmDc0kQ5I RytjHcONCEbc+jTvfxvSCN/SH wOH7zyHn/FHKqNKO824VVlbX1j eKm6Wt7Z3dvfL+QVuJTGLSwoI J2Y2QIoxy0tJUM9JNJUFJxEgnG l/O/M4tkYoKfq0nKQkTNOQ0ph hpg4J8eqNgo5/fVaf9csWxfd/ 3/HPo2s5c0BDPq1W/SAUs1eyX3 3oDgbOEcI0ZUipwnVSHOZKaYk ampV6mSIrwGA1JYEqOEqLCfL7y FJ4YMoCxkOZxDef0+0SOEqUmS WQ6E6RH6rc3g395QaZjL8wpTzN NOF58FGcMagFn98MBlQRrNjEF wpKaXSEeIYmwNimVTAift/9ft Ku269ju1VmlfrGMowiOwDE4BS6 ogTpogCZoAQwEuAeP4MnS1oP1 bL0sWgvWcuYQ/JD1+gGavZF3</ latexit><latexit sha1 _base64="zyHuxVHoofp5VqL6P Xq+K6H0suU=">AAAB8nicdZDL SgMxFIYz9VbrrerSTbAIroaZo nRmV3TTZQV7gelYMmmmDc0kQ5I RytjHcONCEbc+jTvfxvSCN/SH wOH7zyHn/FHKqNKO824VVlbX1j eKm6Wt7Z3dvfL+QVuJTGLSwoI J2Y2QIoxy0tJUM9JNJUFJxEgnG l/O/M4tkYoKfq0nKQkTNOQ0ph hpg4J8eqNgo5/fVaf9csWxfd/ 3/HPo2s5c0BDPq1W/SAUs1eyX3 3oDgbOEcI0ZUipwnVSHOZKaYk ampV6mSIrwGA1JYEqOEqLCfL7y FJ4YMoCxkOZxDef0+0SOEqUmS WQ6E6RH6rc3g395QaZjL8wpTzN NOF58FGcMagFn98MBlQRrNjEF wpKaXSEeIYmwNimVTAift/9ft Ku269ju1VmlfrGMowiOwDE4BS6 ogTpogCZoAQwEuAeP4MnS1oP1 bL0sWgvWcuYQ/JD1+gGavZF3</ latexit>
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Hamiltonian diagonalization
• Given a solution, the norm of       is fixed by the requirement 
of  annihilation and creation-like algebra as: 
• All remaining freedom is thus codified in the phase      of      
• This phase can be constrained by imposing nice properties 
of  the resulting diagonal Hamiltonian, which is: 
e.g., its positivity as a function of  the background d.o.f..
k2 + s(s) + h2k   a{hk, H|0} = 0, hk = g 1k fk
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<latexit sha1_base64="XYvASNkWWlDWx3Lc65LSkPpaLyo=">AAA B6nicdZDLSsNAFIZP6q3WW9Wlm8EiuCpJaW2zK7pxWdFeoA1lMp20QyeTMDMRSugjuHGhiFufyJ1v46StoKI/DHz85xzmnN+POVPatj+s3Nr6 xuZWfruws7u3f1A8POqoKJGEtknEI9nzsaKcCdrWTHPaiyXFoc9p159eZfXuPZWKReJOz2LqhXgsWMAI1sa6DYbTYbFkl926Xau6yMBFo+LW MnDdhgGnbC9UgpVaw+L7YBSRJKRCE46V6jt2rL0US80Ip/PCIFE0xmSKx7RvUOCQKi9drDpHZ8YZoSCS5gmNFu73iRSHSs1C33SGWE/U71pm/ lXrJzpoeCkTcaKpIMuPgoQjHaHsbjRikhLNZwYwkczsisgES0y0SadgQvi6FP0PnUrZscvOTbXUvFzFkYcTOIVzcKAOTbiGFrSBwBge4AmeLW 49Wi/W67I1Z61mjuGHrLdP+EuOQg==</latexit><latexit sha1_base64="XYvASNkWWlDWx3Lc65LSkPpaLyo=">AAA B6nicdZDLSsNAFIZP6q3WW9Wlm8EiuCpJaW2zK7pxWdFeoA1lMp20QyeTMDMRSugjuHGhiFufyJ1v46StoKI/DHz85xzmnN+POVPatj+s3Nr6 xuZWfruws7u3f1A8POqoKJGEtknEI9nzsaKcCdrWTHPaiyXFoc9p159eZfXuPZWKReJOz2LqhXgsWMAI1sa6DYbTYbFkl926Xau6yMBFo+LW MnDdhgGnbC9UgpVaw+L7YBSRJKRCE46V6jt2rL0US80Ip/PCIFE0xmSKx7RvUOCQKi9drDpHZ8YZoSCS5gmNFu73iRSHSs1C33SGWE/U71pm/ lXrJzpoeCkTcaKpIMuPgoQjHaHsbjRikhLNZwYwkczsisgES0y0SadgQvi6FP0PnUrZscvOTbXUvFzFkYcTOIVzcKAOTbiGFrSBwBge4AmeLW 49Wi/W67I1Z61mjuGHrLdP+EuOQg==</latexit><latexit sha1_base64="XYvASNkWWlDWx3Lc65LSkPpaLyo=">AAA B6nicdZDLSsNAFIZP6q3WW9Wlm8EiuCpJaW2zK7pxWdFeoA1lMp20QyeTMDMRSugjuHGhiFufyJ1v46StoKI/DHz85xzmnN+POVPatj+s3Nr6 xuZWfruws7u3f1A8POqoKJGEtknEI9nzsaKcCdrWTHPaiyXFoc9p159eZfXuPZWKReJOz2LqhXgsWMAI1sa6DYbTYbFkl926Xau6yMBFo+LW MnDdhgGnbC9UgpVaw+L7YBSRJKRCE46V6jt2rL0US80Ip/PCIFE0xmSKx7RvUOCQKi9drDpHZ8YZoSCS5gmNFu73iRSHSs1C33SGWE/U71pm/ lXrJzpoeCkTcaKpIMuPgoQjHaHsbjRikhLNZwYwkczsisgES0y0SadgQvi6FP0PnUrZscvOTbXUvFzFkYcTOIVzcKAOTbiGFrSBwBge4AmeLW 49Wi/W67I1Z61mjuGHrLdP+EuOQg==</latexit><latexit sha1_base64="XYvASNkWWlDWx3Lc65LSkPpaLyo=">AAA B6nicdZDLSsNAFIZP6q3WW9Wlm8EiuCpJaW2zK7pxWdFeoA1lMp20QyeTMDMRSugjuHGhiFufyJ1v46StoKI/DHz85xzmnN+POVPatj+s3Nr6 xuZWfruws7u3f1A8POqoKJGEtknEI9nzsaKcCdrWTHPaiyXFoc9p159eZfXuPZWKReJOz2LqhXgsWMAI1sa6DYbTYbFkl926Xau6yMBFo+LW MnDdhgGnbC9UgpVaw+L7YBSRJKRCE46V6jt2rL0US80Ip/PCIFE0xmSKx7RvUOCQKi9drDpHZ8YZoSCS5gmNFu73iRSHSs1C33SGWE/U71pm/ lXrJzpoeCkTcaKpIMuPgoQjHaHsbjRikhLNZwYwkczsisgES0y0SadgQvi6FP0PnUrZscvOTbXUvFzFkYcTOIVzcKAOTbiGFrSBwBge4AmeLW 49Wi/W67I1Z61mjuGHrLdP+EuOQg==</latexit>
2|fk|2 =  |hk|2[Im(hk)] 1
<latexit sha1_base64="I07R9G p4eiznD5aDbh4RtVmMrns=">AAACD3icdZC7SgNBFIZnvRtvUUubwaBo YdhdjMkWgmijXQSTCMkaZiezZsjshZmzYtjkDWx8FRsLRWxt7XwbJxd BRX8Y+PjPOZw5vxcLrsA0P4yJyanpmdm5+czC4tLySnZ1raqiRFJWoZ GI5KVHFBM8ZBXgINhlLBkJPMFqXudkUK/dMKl4FF5AN2ZuQK5D7nNKQF vN7Lbd85ud3pV9uNdrD6HeAHYL6VnQ39HGrnuV7ln9ZjZn5p2iWdh3s IaDku0UBuA4JQ1W3hwqh8YqN7PvjVZEk4CFQAVRqm6ZMbgpkcCpYP1MI 1EsJrRDrlldY0gCptx0eE8fb2mnhf1I6hcCHrrfJ1ISKNUNPN0ZEGir 37WB+VetnoBfclMexgmwkI4W+YnAEOFBOLjFJaMguhoIlVz/FdM2kYSC jjCjQ/i6FP8PVTtvmXnrfD93dDyOYw5toE20gyxUREfoFJVRBVF0hx7 QE3o27o1H48V4HbVOGOOZdfRDxtsnoSqcbQ==</latexit><latexit sha1_base64="I07R9G p4eiznD5aDbh4RtVmMrns=">AAACD3icdZC7SgNBFIZnvRtvUUubwaBo YdhdjMkWgmijXQSTCMkaZiezZsjshZmzYtjkDWx8FRsLRWxt7XwbJxd BRX8Y+PjPOZw5vxcLrsA0P4yJyanpmdm5+czC4tLySnZ1raqiRFJWoZ GI5KVHFBM8ZBXgINhlLBkJPMFqXudkUK/dMKl4FF5AN2ZuQK5D7nNKQF vN7Lbd85ud3pV9uNdrD6HeAHYL6VnQ39HGrnuV7ln9ZjZn5p2iWdh3s IaDku0UBuA4JQ1W3hwqh8YqN7PvjVZEk4CFQAVRqm6ZMbgpkcCpYP1MI 1EsJrRDrlldY0gCptx0eE8fb2mnhf1I6hcCHrrfJ1ISKNUNPN0ZEGir 37WB+VetnoBfclMexgmwkI4W+YnAEOFBOLjFJaMguhoIlVz/FdM2kYSC jjCjQ/i6FP8PVTtvmXnrfD93dDyOYw5toE20gyxUREfoFJVRBVF0hx7 QE3o27o1H48V4HbVOGOOZdfRDxtsnoSqcbQ==</latexit><latexit sha1_base64="I07R9G p4eiznD5aDbh4RtVmMrns=">AAACD3icdZC7SgNBFIZnvRtvUUubwaBo YdhdjMkWgmijXQSTCMkaZiezZsjshZmzYtjkDWx8FRsLRWxt7XwbJxd BRX8Y+PjPOZw5vxcLrsA0P4yJyanpmdm5+czC4tLySnZ1raqiRFJWoZ GI5KVHFBM8ZBXgINhlLBkJPMFqXudkUK/dMKl4FF5AN2ZuQK5D7nNKQF vN7Lbd85ud3pV9uNdrD6HeAHYL6VnQ39HGrnuV7ln9ZjZn5p2iWdh3s IaDku0UBuA4JQ1W3hwqh8YqN7PvjVZEk4CFQAVRqm6ZMbgpkcCpYP1MI 1EsJrRDrlldY0gCptx0eE8fb2mnhf1I6hcCHrrfJ1ISKNUNPN0ZEGir 37WB+VetnoBfclMexgmwkI4W+YnAEOFBOLjFJaMguhoIlVz/FdM2kYSC jjCjQ/i6FP8PVTtvmXnrfD93dDyOYw5toE20gyxUREfoFJVRBVF0hx7 QE3o27o1H48V4HbVOGOOZdfRDxtsnoSqcbQ==</latexit><latexit sha1_base64="I07R9G p4eiznD5aDbh4RtVmMrns=">AAACD3icdZC7SgNBFIZnvRtvUUubwaBo YdhdjMkWgmijXQSTCMkaZiezZsjshZmzYtjkDWx8FRsLRWxt7XwbJxd BRX8Y+PjPOZw5vxcLrsA0P4yJyanpmdm5+czC4tLySnZ1raqiRFJWoZ GI5KVHFBM8ZBXgINhlLBkJPMFqXudkUK/dMKl4FF5AN2ZuQK5D7nNKQF vN7Lbd85ud3pV9uNdrD6HeAHYL6VnQ39HGrnuV7ln9ZjZn5p2iWdh3s IaDku0UBuA4JQ1W3hwqh8YqN7PvjVZEk4CFQAVRqm6ZMbgpkcCpYP1MI 1EsJrRDrlldY0gCptx0eE8fb2mnhf1I6hcCHrrfJ1ISKNUNPN0ZEGir 37WB+VetnoBfclMexgmwkI4W+YnAEOFBOLjFJaMguhoIlVz/FdM2kYSC jjCjQ/i6FP8PVTtvmXnrfD93dDyOYw5toE20gyxUREfoFJVRBVF0hx7 QE3o27o1H48V4HbVOGOOZdfRDxtsnoSqcbQ==</latexit>
Fk
<latexit sha1_base64="bXmGB2tDPaA9QBdydmobd8RzDos= ">AAAB6nicdZDNSgMxFIXv1L9a/6ou3QSL4GqYKa3t7IqCuKxoa6EdSiZN29BMZkgyQhn6CG5cKOLWJ3Ln25hpK6jogcDHufeSe 08Qc6a043xYuZXVtfWN/GZha3tnd6+4f9BWUSIJbZGIR7ITYEU5E7Slmea0E0uKw4DTu2BykdXv7qlULBK3ehpTP8QjwYaMYG2s m8v+pF8sObZXc6oVDxk4q5e9agaeVzfg2s5cJViq2S++9wYRSUIqNOFYqa7rxNpPsdSMcDor9BJFY0wmeES7BgUOqfLT+aozdGK cARpG0jyh0dz9PpHiUKlpGJjOEOux+l3LzL9q3UQP637KRJxoKsjio2HCkY5QdjcaMEmJ5lMDmEhmdkVkjCUm2qRTMCF8XYr+h3 bZdh3bva6UGufLOPJwBMdwCi7UoAFX0IQWEBjBAzzBs8WtR+vFel205qzlzCH8kPX2CceLjiI=</latexit><latexit sha1_base64="bXmGB2tDPaA9QBdydmobd8RzDos= ">AAAB6nicdZDNSgMxFIXv1L9a/6ou3QSL4GqYKa3t7IqCuKxoa6EdSiZN29BMZkgyQhn6CG5cKOLWJ3Ln25hpK6jogcDHufeSe 08Qc6a043xYuZXVtfWN/GZha3tnd6+4f9BWUSIJbZGIR7ITYEU5E7Slmea0E0uKw4DTu2BykdXv7qlULBK3ehpTP8QjwYaMYG2s m8v+pF8sObZXc6oVDxk4q5e9agaeVzfg2s5cJViq2S++9wYRSUIqNOFYqa7rxNpPsdSMcDor9BJFY0wmeES7BgUOqfLT+aozdGK cARpG0jyh0dz9PpHiUKlpGJjOEOux+l3LzL9q3UQP637KRJxoKsjio2HCkY5QdjcaMEmJ5lMDmEhmdkVkjCUm2qRTMCF8XYr+h3 bZdh3bva6UGufLOPJwBMdwCi7UoAFX0IQWEBjBAzzBs8WtR+vFel205qzlzCH8kPX2CceLjiI=</latexit><latexit sha1_base64="bXmGB2tDPaA9QBdydmobd8RzDos= ">AAAB6nicdZDNSgMxFIXv1L9a/6ou3QSL4GqYKa3t7IqCuKxoa6EdSiZN29BMZkgyQhn6CG5cKOLWJ3Ln25hpK6jogcDHufeSe 08Qc6a043xYuZXVtfWN/GZha3tnd6+4f9BWUSIJbZGIR7ITYEU5E7Slmea0E0uKw4DTu2BykdXv7qlULBK3ehpTP8QjwYaMYG2s m8v+pF8sObZXc6oVDxk4q5e9agaeVzfg2s5cJViq2S++9wYRSUIqNOFYqa7rxNpPsdSMcDor9BJFY0wmeES7BgUOqfLT+aozdGK cARpG0jyh0dz9PpHiUKlpGJjOEOux+l3LzL9q3UQP637KRJxoKsjio2HCkY5QdjcaMEmJ5lMDmEhmdkVkjCUm2qRTMCF8XYr+h3 bZdh3bva6UGufLOPJwBMdwCi7UoAFX0IQWEBjBAzzBs8WtR+vFel205qzlzCH8kPX2CceLjiI=</latexit><latexit sha1_base64="bXmGB2tDPaA9QBdydmobd8RzDos= ">AAAB6nicdZDNSgMxFIXv1L9a/6ou3QSL4GqYKa3t7IqCuKxoa6EdSiZN29BMZkgyQhn6CG5cKOLWJ3Ln25hpK6jogcDHufeSe 08Qc6a043xYuZXVtfWN/GZha3tnd6+4f9BWUSIJbZGIR7ITYEU5E7Slmea0E0uKw4DTu2BykdXv7qlULBK3ehpTP8QjwYaMYG2s m8v+pF8sObZXc6oVDxk4q5e9agaeVzfg2s5cJViq2S++9wYRSUIqNOFYqa7rxNpPsdSMcDor9BJFY0wmeES7BgUOqfLT+aozdGK cARpG0jyh0dz9PpHiUKlpGJjOEOux+l3LzL9q3UQP637KRJxoKsjio2HCkY5QdjcaMEmJ5lMDmEhmdkVkjCUm2qRTMCF8XYr+h3 bZdh3bva6UGufLOPJwBMdwCi7UoAFX0IQWEBjBAzzBs8WtR+vFel205qzlzCH8kPX2CceLjiI=</latexit>
fk.
<latexit sha1_base64="29NTip65GpbcJ8QuP0UdCb9+nO0=" >AAAB63icdZDLSsNAFIZPvNZ6q7p0M1gEVyEprW12RTcuK9gLtKFMppN26GQSZiZCCX0FNy4UcesLufNtnLQVVPSHgY//nMOc8wcJZ 0o7zoe1tr6xubVd2Cnu7u0fHJaOjjsqTiWhbRLzWPYCrChngrY105z2EklxFHDaDabXeb17T6VisbjTs4T6ER4LFjKCdW6Fw6k9LJU d26s7taqHDFw2Kl4tB89rGHBtZ6EyrNQalt4Ho5ikERWacKxU33US7WdYakY4nRcHqaIJJlM8pn2DAkdU+dli1zk6N84IhbE0T2i0 cL9PZDhSahYFpjPCeqJ+13Lzr1o/1WHDz5hIUk0FWX4UphzpGOWHoxGTlGg+M4CJZGZXRCZYYqJNPEUTwtel6H/oVGzXsd3barl5tY qjAKdwBhfgQh2acAMtaAOBCTzAEzxbkfVovVivy9Y1azVzAj9kvX0CZCqOeg==</latexit><latexit sha1_base64="29NTip65GpbcJ8QuP0UdCb9+nO0=" >AAAB63icdZDLSsNAFIZPvNZ6q7p0M1gEVyEprW12RTcuK9gLtKFMppN26GQSZiZCCX0FNy4UcesLufNtnLQVVPSHgY//nMOc8wcJZ 0o7zoe1tr6xubVd2Cnu7u0fHJaOjjsqTiWhbRLzWPYCrChngrY105z2EklxFHDaDabXeb17T6VisbjTs4T6ER4LFjKCdW6Fw6k9LJU d26s7taqHDFw2Kl4tB89rGHBtZ6EyrNQalt4Ho5ikERWacKxU33US7WdYakY4nRcHqaIJJlM8pn2DAkdU+dli1zk6N84IhbE0T2i0 cL9PZDhSahYFpjPCeqJ+13Lzr1o/1WHDz5hIUk0FWX4UphzpGOWHoxGTlGg+M4CJZGZXRCZYYqJNPEUTwtel6H/oVGzXsd3barl5tY qjAKdwBhfgQh2acAMtaAOBCTzAEzxbkfVovVivy9Y1azVzAj9kvX0CZCqOeg==</latexit><latexit sha1_base64="29NTip65GpbcJ8QuP0UdCb9+nO0=" >AAAB63icdZDLSsNAFIZPvNZ6q7p0M1gEVyEprW12RTcuK9gLtKFMppN26GQSZiZCCX0FNy4UcesLufNtnLQVVPSHgY//nMOc8wcJZ 0o7zoe1tr6xubVd2Cnu7u0fHJaOjjsqTiWhbRLzWPYCrChngrY105z2EklxFHDaDabXeb17T6VisbjTs4T6ER4LFjKCdW6Fw6k9LJU d26s7taqHDFw2Kl4tB89rGHBtZ6EyrNQalt4Ho5ikERWacKxU33US7WdYakY4nRcHqaIJJlM8pn2DAkdU+dli1zk6N84IhbE0T2i0 cL9PZDhSahYFpjPCeqJ+13Lzr1o/1WHDz5hIUk0FWX4UphzpGOWHoxGTlGg+M4CJZGZXRCZYYqJNPEUTwtel6H/oVGzXsd3barl5tY qjAKdwBhfgQh2acAMtaAOBCTzAEzxbkfVovVivy9Y1azVzAj9kvX0CZCqOeg==</latexit><latexit sha1_base64="29NTip65GpbcJ8QuP0UdCb9+nO0=" >AAAB63icdZDLSsNAFIZPvNZ6q7p0M1gEVyEprW12RTcuK9gLtKFMppN26GQSZiZCCX0FNy4UcesLufNtnLQVVPSHgY//nMOc8wcJZ 0o7zoe1tr6xubVd2Cnu7u0fHJaOjjsqTiWhbRLzWPYCrChngrY105z2EklxFHDaDabXeb17T6VisbjTs4T6ER4LFjKCdW6Fw6k9LJU d26s7taqHDFw2Kl4tB89rGHBtZ6EyrNQalt4Ho5ikERWacKxU33US7WdYakY4nRcHqaIJJlM8pn2DAkdU+dli1zk6N84IhbE0T2i0 cL9PZDhSahYFpjPCeqJ+13Lzr1o/1WHDz5hIUk0FWX4UphzpGOWHoxGTlGg+M4CJZGZXRCZYYqJNPEUTwtel6H/oVGzXsd3barl5tY qjAKdwBhfgQh2acAMtaAOBCTzAEzxbkfVovVivy9Y1azVzAj9kvX0CZCqOeg==</latexit>
sH˜|2 =
1
a
X
~k 6=0
⌦ka¯~ka~k, ⌦k = a{H|0, Fk}  (k2 + s(s))
Im(hk)
|hk|2
<latexit  sha1_base64="OD Dkx3/qJOiUVKa8L PulNXI7/yA=">AAA CkHicdVFdb9MwFHU yPkZhrGyPvFhUSK 0YVRI21khUDJBQ4Y Uh0W1S3UaO47RW7 CSNnYnK9e/h//DGv 8H9mPgQXMny0bnn 6tjnxiVnUnneD8fd uXX7zt3de437D/Ye 7jcfHVzIoq4IHZK CF9VVjCXlLKdDxRS nV2VFsYg5vYyzd6 v+5TWtJCvyL2pR0r HA05yljGBlqaj5TU +kRorxhMKBifQyM KaP0goT7RuNDZK1i DS6pgRmEOV0Dj2D Pgk6xVEGNYpxZUVm o9CZMRD/wkdoPq9 xAm/0fYz0wFp45uh 9lCHzvJ1Ngmdyotu yYzobU6ToV6U/CN OeRVnH6KW9lpPARM 2W1w1PvZPjEFrws heEJysQhj0L/K63r hbY1nnU/I6SgtSC 5opwLOXI90o11rhS jHBqGqiWtMQkw1M6 sjDHgsqxXgdq4FP LJDAtKntyBdfs7xM aCykXIrZKgdVM/t 1bkf/qjWqV9saa5W WtaE42RmnNoSrga jswYRUlii8swKRi9 q2QzLANRtkdNmwIN z+F/wcXQdf3uv7n 49bZ220cu+AxeALa wAen4AwMwDkYAuL sOS+cV07fPXB77mv 3zUbqOtuZQ/BHuR9 /Ar7+yks=</late xit><latexit  sha1_base64="OD Dkx3/qJOiUVKa8L PulNXI7/yA=">AAA CkHicdVFdb9MwFHU yPkZhrGyPvFhUSK 0YVRI21khUDJBQ4Y Uh0W1S3UaO47RW7 CSNnYnK9e/h//DGv 8H9mPgQXMny0bnn 6tjnxiVnUnneD8fd uXX7zt3de437D/Ye 7jcfHVzIoq4IHZK CF9VVjCXlLKdDxRS nV2VFsYg5vYyzd6 v+5TWtJCvyL2pR0r HA05yljGBlqaj5TU +kRorxhMKBifQyM KaP0goT7RuNDZK1i DS6pgRmEOV0Dj2D Pgk6xVEGNYpxZUVm o9CZMRD/wkdoPq9 xAm/0fYz0wFp45uh 9lCHzvJ1Ngmdyotu yYzobU6ToV6U/CN OeRVnH6KW9lpPARM 2W1w1PvZPjEFrws heEJysQhj0L/K63r hbY1nnU/I6SgtSC 5opwLOXI90o11rhS jHBqGqiWtMQkw1M6 sjDHgsqxXgdq4FP LJDAtKntyBdfs7xM aCykXIrZKgdVM/t 1bkf/qjWqV9saa5W WtaE42RmnNoSrga jswYRUlii8swKRi9 q2QzLANRtkdNmwIN z+F/wcXQdf3uv7n 49bZ220cu+AxeALa wAen4AwMwDkYAuL sOS+cV07fPXB77mv 3zUbqOtuZQ/BHuR9 /Ar7+yks=</late xit><latexit  sha1_base64="OD Dkx3/qJOiUVKa8L PulNXI7/yA=">AAA CkHicdVFdb9MwFHU yPkZhrGyPvFhUSK 0YVRI21khUDJBQ4Y Uh0W1S3UaO47RW7 CSNnYnK9e/h//DGv 8H9mPgQXMny0bnn 6tjnxiVnUnneD8fd uXX7zt3de437D/Ye 7jcfHVzIoq4IHZK CF9VVjCXlLKdDxRS nV2VFsYg5vYyzd6 v+5TWtJCvyL2pR0r HA05yljGBlqaj5TU +kRorxhMKBifQyM KaP0goT7RuNDZK1i DS6pgRmEOV0Dj2D Pgk6xVEGNYpxZUVm o9CZMRD/wkdoPq9 xAm/0fYz0wFp45uh 9lCHzvJ1Ngmdyotu yYzobU6ToV6U/CN OeRVnH6KW9lpPARM 2W1w1PvZPjEFrws heEJysQhj0L/K63r hbY1nnU/I6SgtSC 5opwLOXI90o11rhS jHBqGqiWtMQkw1M6 sjDHgsqxXgdq4FP LJDAtKntyBdfs7xM aCykXIrZKgdVM/t 1bkf/qjWqV9saa5W WtaE42RmnNoSrga jswYRUlii8swKRi9 q2QzLANRtkdNmwIN z+F/wcXQdf3uv7n 49bZ220cu+AxeALa wAen4AwMwDkYAuL sOS+cV07fPXB77mv 3zUbqOtuZQ/BHuR9 /Ar7+yks=</late xit><latexit  sha1_base64="OD Dkx3/qJOiUVKa8L PulNXI7/yA=">AAA CkHicdVFdb9MwFHU yPkZhrGyPvFhUSK 0YVRI21khUDJBQ4Y Uh0W1S3UaO47RW7 CSNnYnK9e/h//DGv 8H9mPgQXMny0bnn 6tjnxiVnUnneD8fd uXX7zt3de437D/Ye 7jcfHVzIoq4IHZK CF9VVjCXlLKdDxRS nV2VFsYg5vYyzd6 v+5TWtJCvyL2pR0r HA05yljGBlqaj5TU +kRorxhMKBifQyM KaP0goT7RuNDZK1i DS6pgRmEOV0Dj2D Pgk6xVEGNYpxZUVm o9CZMRD/wkdoPq9 xAm/0fYz0wFp45uh 9lCHzvJ1Ngmdyotu yYzobU6ToV6U/CN OeRVnH6KW9lpPARM 2W1w1PvZPjEFrws heEJysQhj0L/K63r hbY1nnU/I6SgtSC 5opwLOXI90o11rhS jHBqGqiWtMQkw1M6 sjDHgsqxXgdq4FP LJDAtKntyBdfs7xM aCykXIrZKgdVM/t 1bkf/qjWqV9saa5W WtaE42RmnNoSrga jswYRUlii8swKRi9 q2QzLANRtkdNmwIN z+F/wcXQdf3uv7n 49bZ220cu+AxeALa wAen4AwMwDkYAuL sOS+cV07fPXB77mv 3zUbqOtuZQ/BHuR9 /Ar7+yks=</late xit>
Asymptotic diagonalization
• An asymptotic analysis of  the Hamiltonian reveals that 
diagonalization is obtained, when            , with:  
• If  the series converges, and the result can be extended to all 
Fourier scales, it should select a solution for the PDE. 
• In the linearized context of  QFT in curved spacetimes, our 
asymptotic characterization leads to: the Minkowski vacuum, in 
the case of  constant mass; and the Bunch-Davies vacuum, when 
the homogeneous background is fixed as the de Sitter solution.  
k2 + s(s) + h2k   a{hk, H|0} = 0, hk = g 1k fk
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Conclusions
• Separation of  the phase space in the phase space of  hybrid quantum 
cosmology so that the Hamiltonian for gauge-invariant perturbations is 
diagonalized. 
• Leads to a very specific dynamical characterization of  annihilation and 
creation-like variables, in the UV regime. 
• Freedom left in one phase, that can be fixed in order to obtain a 
quantum Hamiltonian operator with nice properties. 
• For all Fourier scales, the problem is reduced to solving a semilinear 
first order PDE w.r.t the homogeneous d.o.f..  
• In the context of  QFT in curved spacetimes, the imaginary part of  the 
solution satisfies the typical nonlinear second order equation for the 
frequency of  normalised solutions to the gauge-invariants’ equations.
